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RESEARCH PROJECT RRL-2- ce l (5) -A- d, - Rnalytican, ‘Physical Chemical, 


and Physical Investigations of Cotton, ‘Sweetpotatoes, and Peanuts. 


The work on other research projects has been; assisted by providing (a) 
miscellaneous chemical analyses involving the application of approx- 
imately 100 techniques and increasing numbers of ‘special research 
samples requiring individual attention, (b) physical chemical measure- 
' ments and research services, such as viscosity; ‘freezing point, pH, 

and. density -composition ete on mixtures of oils and solvents, and (c) : 
specialized physical measurements such as qualitative and quantitative 
spectrochemical analysis, quantitative spectrophotometric analysis, 
refractive index, optical rotation, X-ray sone bic soy te and photo- 
micrography. 


Low mcisture contents and storage in sealed cans at O°C. or. below have 
been demonstrated to be conditions for indefinite storage or preserva- 
tion without appreciable change in chemical factors of cottonseed and 
.unshelled peanut seeie reserved for soe uenrisoa purposes. 


An age method hee been developed for eae determination of starch 
in sweetpotato products and other plant material. It is designed to 
give precise results for research purposes and may serve as a reference 
method by which rapid methods developed for Bury ey: and control 
purposes may be ambien a 


A systematic study Heeeee made (a) of the. variations of viscosity and 
density with iodine value and temperature of refined and hydrogenated 
peanut oils and (b). of the variations in viscosity and density with 
temperature of O to 100 percent range of mixtures of refined cottonseed, 
peanut, and soybean oils with Skellysolve B, acetone, and ethyl 

methyl ketone. 


In cooperation with other Divisions (a) improved methods have been 
developed for the determination of alpha eleostearic acid in freshly 
extracted tung oil and for the estimation of soybean oil in admixture 
with cottonseed oil and (b) the methods of rating the water repellency 
of treated textile fabrics have been examined with the indication that 
no one method sash ates elyee the desired information. ; 


A number of the- facrovs taf iunett the en eoie and related elastic 
properties, of tire cord have been studied. An apparatus has been con- 
structed and is being used for investigating the influence of temper- 
ature and moisture on the hysteresis of different tire cords as one of 
the possible means of .indicating the service that may be expected of 
the different cords. 
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i). Cotton Chemical Finishing Division 9 


«RESEARCH: PROJECT RRL-2-( oo Additive a shing of Cotton Textiles, 


As Gophetioat ical soverine: the foirmebetlon and mpntt cuetoR. of ‘specific 
compounds has been made to’ permit the selection of chemical treatments 
that afford the most effective protection to cotton textiles against 


the attack of microorganisms and the degrading ‘influence. of weather, 


The: factor of penetration ‘of individual | tréating agents into ‘cotton 

« fabrics when applied »by - conventional padding methods has. been studied, 

- and the improved performance of thoroughly penetrated cloth ‘demonstrat- 
.--ed by tests. Cotton-fabrics of various types, including sandbag, 
': ‘camouflage and tent materials for Army use, have, been’ treated with 

.: different preservative compounds and tested by prolonged exposure to 


»’. 80f1 contact and to weather, It is believed that certain treatments 


of this type can be advantageously applied to numerous fabrics in 
farm and in industrial use, 


Selected finishing compounds, chiefly of modified cellulose and plas- 


tic types, have been formated and applied to a standard cotton 


fabric. with the purpose of increasing its strength and durability. 
Optimum conditions of application by padding methods, including tem- 
peratures and concentrations of solutions, roller pressures, etc., 


have been determined for individual finishing agents, and specimens of 


cloth finished with these compounds are being evaluated by an extended 
series of tests. The compounds so far examined include plain and 
modified starch, ethyl cellulose, alkali- soluble cellulose ether, and 


‘several resins, 


ae RESEARCH PROJECT RRL-2-(3)-C-2. - metre Finishing of Cotton Textiles, 


Finishing treatments designed to produce permanent modification of 
cotton, either physically or chemically, have been employed to extend 
the field of usefulness of cotton textiles. Partial acetylation has 
been found to. render yarns and fabrics highly resistant to mildew and 


- rotting, and steps have been taken to develop a practical commercial 


processing method for this type of treatment. Special properties not 


' “heretofore utilized that are imparted to cotton by mercerizing with 


caustic soda solutions have been employed in several important textile 
developments. It has been found possible by this process.to produce a 
heat-resistant cotton yarn suitable for use in tire cord, and a new 
semi - elastic’ bandage fabric made by a mercerizing treatment of ordinary 
surgical cotton gauze has proved of such interest to the medical pro- 
fession that its commercial production appears desirable, Merceriza- 
tion has also contributed to an entirely new type of unlined cotton 
firehose, A fundamental study of the changes effected in cotton 
cellulose by industrial kier-boiling and bleaching processes is being 
conducted with the purpose of securing important data for the cotton 
finishing industry. 


RESEARCH PROJECT RRU-2-(3) 029: ‘Testing 


The possibility '6f déveloping’ ‘dependable’ aecorerated deine’ ey neon 
finished cotton textiles, a subject of much scientific and industrial 
interest, is being extensively investigated. In this connection many 
actual : wodther’ ‘6xposures - ‘of plain: and treated fabrics’ have been made and 
‘data. on’ the ‘resulting’ dégradation’ of the’ cellulose collected. “The de- 
structive action on cotton’ of" ‘Aight’,’ ‘heat, and ioisture, ‘alone and in. 
combinations, is being tested: ate secure’ ‘accelerated cellulose breakdown 
comparable. ‘to. that’ resulting from’ the ‘action’ ‘Of ‘weather. “Numerous. sam- 
_ ples of: cotton fabrics that: ‘have! received treathients. ‘designed to. afford 
_. protection against’ water! fire: ‘mildew, Btc., are being subjected - to the 
action of: microorganisms ‘and: of Weather: to determine ‘the, effectiveness 
‘of the warious: treating ‘agents: employed. oe large ariount, of ‘physical, | 
testirig for: strength-change,” abrasion resistance, water resistance, color | 
fastness, etc; 18% Mitins’ Liebe at! in’ “the evaluation of textiles: ‘finished — 
by various: methods): hit oY “ 
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‘One: portion, of. oe. pale ‘now: indam ay, ‘ons tp project ‘onatate oe datens 
mining.the. ‘structure and properties:.of: cotton, ’ devising suitable methods 
where .necessary..: ; We; have. been: particularly: tnteredted - inthe -micro=" 
Sepp! can atccotare: and. lieve.developed .several methods for studying this 
structure. A nex method for the determination of refractive index is 
also being developed. Still another new method is nearing completion — Be 
for jthe determingtion of the ratiovof - -crystalliné-to: amorphous cellulose 
in various cotton products. There is reason to believe that this ratio 
is very closely: :connected:. to. Ssualuimanat tie: Pinca te AmpORtRHY physi- ha 
cal. PRopentiea, at the: hie ait: see euciee Nie aisem TN Tas 
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The flex late, AE. es ai tigen BNE as: hae tonminen: Gi: ‘the ‘hostage’ ane 
developed. by Dr. Karrer ‘and Mr. ieeenky should ‘be related’to the other ~ 
proverties of the: cotton fiber in- these cords on’ one: hand and:-to-the © 
service, properties. of, the cords themselves on the’ other. This: flex* Life 
appears, to. be. an ‘important property of the tire! cord. and efforts: Bare © 
pees made ne piiicnii te suchas ec Byoper tions Beth) Af rahe ae na 
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Bon acne ese roe ea, ‘OM: ote effect oe seat itape and stretenting 
treatments: upon. the. properties of cotton products has” resulted ain: the’ 
development: of a new treatment for totton tire ‘cord: which: produces: as 
cord. of; improved: properties,» ‘Evaluation of this: cord? in tires is‘now ’ — 
in progress by.this: Divyision:.and. Cotton Processing: Division ‘in: coopera~— 
tion; with. the: sib ibaa Tirevand: wath: PORUERY acne ee ey Mabe 
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RESEARCH PROJECT RRL- 2-(3)-F-2. - Improvement of Cotton Fiber 
Baer etes.. | 


“The Gieetem Fiber BEeenoh Division ani the Cotton Chantend Finishing 
- Division have been, cooperating in developing new methods for improv.ing 
the flameproof and fireproof properties of cotton. In the Cotton. 


Chemical Finishing Division this work is being done under RRL-2(3)-C-1. 
Several novel treatments have been developed. Some of these are not 


- suitable for use in: clothing fabric, but might be applied to cotton 


insulation. Others may be used for uniforms and similar fabrics. 
The best of these retains its flameproofing effect after twelve 
standard launderings, but is not perfect as far as afterglow is con- 
cerned. A simple, practical method for regenerating flameproofing 
qualities of certain treatments removed by laundering has also been 
developed. Effonts to improve these methods are still in progress. 


RESEARCH PROJECT RRL-2- (3)-F-3. - Colloid Properties of the 
Cotton Fibex,, | 


Research under this project follows two lines. The major emphasis is 
being given to improving the adhesion of cotton tire cord to rubber 
and to synthetic rubber. A method for the measurement of this adhe- 
sion at various temperatures has been developed and a mass of data 

has been compiled on the adhesion of cotton and competitive tire cords, 


The effect of various commercial adhesives on adhesion has been determ- 


ined and some new adhesives have been developed in the course of the 
work. Future work along this line is expected to emphasize the develop- 


ment of such adhesives. 


Work has also been in progress on improving the technique of measuring 
the viscosity of cotton cellulose in various solvents, especially in 
cuprammonium hydroxide solution. The influence of light, heat, and 
chemical degradation on ied SIE is being investigated. 


RESEARCH PROJECT RRL-2-(3)-F-4, - Nature and Prevention of 
Degradation. of the Cotton Fiber. 


Fou types of degradation are secon currently studied: thermal degrada- 
tion in tire cord, .microbiological degradation in fishing gear, hydro- 
lytic degradation in fertilizer bag cord, and degradation by anhydrous 
acids. The last of these is an investigation of methods for following 
the theoretical course of such degradation reactions, while the other 


_. three deal with practical problems which are of importance to. the in- 


HATED. PDS especially just. now to our war efforts. 


A eee amount of data has been collected on the effect of heat upon 
cotton tire cord in view of the frequent claim that rayon possesses 
superior heat-resistance to cotton. The effect of elevated tempera- 
tures at various humidities upon the breaking strength of cotton tire 
cord is of especial interest and accurate determinations of this 
strength under various conditions are under way. The development of 
a tire cord which retains high tensile strength at elevated tempera- 
tures is also being investigated. 
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. J RESEARCH PROJECT. RRL-2-(3)-F-h.(Comtinued),. 9 fh eae 
In cooperation with the Fish and Wildlife Service of the Department 
/>..0f. the Interior, a-series of: experiments in various. fishing waters of i 
.. this. country is under: way comparing a: series of commercial preservatives _ 
~with a furfuryl alcohol: resin treatment: developed at this Laboratory. _ 
At. present cords: are being tested in Bayou St. John, New Orleans, ‘ 
hes Louisiana, at Duxbury Harbor, Massachusetts, and at Pensacola, Florida, © 
»: Other: tests: in the Mississippi*River are being planned. HS AUN A 


One: of the ‘problems: of : the Office.of ‘Production Research and Develop- 
+: ment, has been the:failure of bags used in shipping Lend Lease triple 
|. Superphosphate,.due:to acid. hydrolysis of the cotton threads:.used in 
_ these bags. . The Southern: Regional’ Laboratory. was one of the groups 
.  ,assigned: this problem... The method developed here for the prevention of _ 

this degradation consists of treatments with various humectant agents, 

the, best of which appears to be triethanolamine, Triethanolamine | 
furnishes protection to the cotton thread if care is takén to avoid 

oxidation during application and drying. | ‘ . 


'. .: \ {RESEARCH PROJECT ‘RRL-2-(3) -F-5.; - Chemical Derivatives of Cotton 
ras hs ‘Piber... PRL Semone Cane tr Mi tated ty tee H ay OR ae : 
.°. Phree*> types: of work are being carried on under this project. -One of 
'“: "these consists of the chemical: modification of the cotton in tire cord 
_ in order to improve its properties; in other words the formation of 
o*.derivatives in Situ in the cord either on the surface or throughout 
the mass of the fiber. Impregnations with various:chemicals are also. 
being studied under this line project. : 


- ‘A’ second typeof work on chemical derivatives is that dealing with 
“cellulose ‘nitrate. “A method has been developed for stabilizing nitro- 
cotton which effects the saving of .some 26 hours in the boiling time oe 
required for the preparation of smokeless powder, This method has been 
used’ successfully on a.7200 pound run at the Naval Powder Factory, 
Indian Head, Maryland, The efficacy of this treatment for lacquer and > 
plastic nitrocellulose is now being studied, ie 
' - The Cotton Fiber Research Division is cooperating with: the Cotton 
Chemical Finishing Division under Project RRL-2(3)-C-2.0n. the acety- 
© Jation.of: cotton ~products to give either partial. or:complete conver- 
Sion to cellulose acetate: Along with this work we have been coopera- 
ting with the Division of Cellulose Chemistry of the» American Chemical 
Society in the development, of standard methods for. the determination 
of acetyl and formyl contents in cotton and other cellulosic materials. 
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RESEARCH PROJECT RRL-2-(3)-P-1. - Development. of Gustien Products 
to Meet Specific Use i a cig 


Research under this project is at present being devoted almost exclu- 
i Sively to the development of improved types of cotton tire cord through 

St the experimental selection of commercially available varieties of 

bh cotton best isuited for this use. Experimental selection is being 

* accomplished by means of laboratory and service tests on cord made 

ra from a number of varieties selected for this work through the coopera- 

tion of the Bureau of Plant Industry, Soils, and Agricultural Engi- 

neering. Three-varieties of cotton (Wilds ey Stoneville 2-B and 
SxP) have -been processed into cord and made into tires and tested by 
the Army and the War Production Board. To date, six service tests 
have been run, three by the Army and three bythe War Production 
Board. In the. last three tests, Wilds cord.was the only experimental 
cord-used, this variety having been selected as outstanding on the 
basis of results obtained from the first three service tests. All 
three varieties, however, gave definitely superior results to those 
obtained with regular commercial cords used as controls. 


Cord is now being manufactured according to commercial practice from 
Wilds for use in a large-scale service test by the Goodyear Tire and 
Rubber Company. This test will include, at the same time, Wilds cord 
given a special stretching process developed by the Cotton Fiber Re- 
search Division (see RRL-2(3)-F-1} and some of Goodyear's regular 

is commercial cord. 


As an aid in the development of cotton products to meet specific use 
f requirements, special studies are being made to determine (1) the 
- ' relationship of cord construction to the flex-life of tire cord, and 
f (2) the effect of heat upon the physical properties of tire cord made 
; ‘from cotton and sina harms materials. 


: RESEARCH PROJECT RRL-2-(3)-P-2. - General.Relationships between 
y Fiber, Yarn, and Fabric Properties. 


Current. work under this project has as its objective the determina- 

tion of optimum twist combinations in the single, ply, and cabie of 
cotton tire cord, One variety cottons ranging from 1" to 1-1/2" in 
length are being used in the experiments. For screening tests the, 

optimum is being judged on the basis of laboratory tests for tensile 
strength, elongation, adhesion, flex-life, uniformity, etc. 


Studies are also being made to experimentally determine what roll 
settings and drafts should be used for different staple lengths of 
known varieties of cotton to obtain optimum qualities of yarns. In 
these tests the strength, uniformity, and appearance of the single 
yernus is being used as criteria. The fiber strength and other 
-, measurable physical properties of each lot of cotton, used in these 
: experiments, is being assembled with a view of correlating these 
fiber properties with the physical properties of the Verne and the 
: percentages of waste removed during processing, 
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' device to stretch and dry tire cord he ee speeds.. 


RESEARCH PROJECT RRL+2-(3)-P-2. “(Continued) 


»’ Studies. to determine ‘the “general relatidnshtps. detween fabric sue 
ture and fabric properties will-bé undertaken ‘as time permits. — 


- ‘RESEARCH. PROJECT RRL+2-(3)-P-3. + New and Improved Cotton: Process- Hs 
pe Ieciheaes end - tiie ee saul ieee 

here are =e distance pliases to. tHe work undertaken eee this” pro- 

‘ject: The first consists of studies of methods and equipment now 

employed’ for processing and testing cotton products to secure the 

necessary information ‘for the development :of more efficient equipment. t 

The second phase amuictan hit the ea cree a ee phar is of ey 


Orie major Ltie: of research: under, ‘thie eae ae ibs doped conaite of the. 
high-capacity, efficient machine for cutting lint cotton to lengths ~ 

--Suitable for purification and-manufacture:into smokeless powder on 
'-existing commercial equipment now being used to process linters.. Cut- © 
ting’ machines commercially available do not have the required capacity. 
Following the Casigning, development and successful operation of a ni 
pilot size cuttar, a commercial cutter designed by and built under the © 
supervision of: engineers of the Cotton Processing Division has now been — 
installed ‘at the lint purification plant of the Buckeye Cotton Oil © ' 
Company for large-scale tests, Preliminary runs have shown that the 
machine has a capacity about five times that of available commercial © 
cutters, but that minor changes are necessary to permit satisfactory 
continuous operation. At the request of the War Production Board, 
these ee peene are aaa made with the Seaatee Schaar speed, 


' Other resdtiich’ ‘ancludes the / gave lobe of a machine for slashing 
- cotton’ textile’ warp yarns, which will eliminate the harsh treatments 
given warp yarns in this process on present machines; the. development 
of an electronic method for rapidly drying cotton textiles under close- 
ly controlled conditions; and the design and development Shale a special 


RESEARCH PROJECT RRL-2- (3) -P- Ws - Utilization of Cotton and 

Competing sienna nae Products. Hie RoR 
Research under this. Eee Sones of securing, ‘oa tredne and ine 
terpreting economic and technical data needed in selecting, guiding, 
and appraising technical and scientific research projects, This work 
at present falls into two.main categories: (1) the use of cotton and 
competitive products in tire cord, and (2) miscellaneous short-time 
surveys and appraisals on .the utilization a -cotton and anon: 
fibers in other products, | 


information as Hpiductton capacities: for cotton and. rayon tire cord, 
processing costs and prices of different qualities of, Melon wc physical 
properties of:cord and trends in the use of cord of different constru 
tions and properties, e¢tc.. ait data is. also. obtained on th 


“RESEARCH PROJECT RL 3) -P-k. | (Contimued) 


_ performance of cords of different peas: ‘in actual service through ; 


' . contact, with tire manufacturers and through observation of service 


tests conducted" on tires made from Southern Regional Laboratory 
'. experimental éords: by: the Army and War Production Board.: -A critic- 


Ae a = 3 study,. is. “now: ‘being. made of the results obtained from standard | 


laboratory | testing machines in order that they may be properly in- » 
terpreted in terns of fundamental physical properties.of the materi- 
“als tested. This information is useful, not only in interpreting and 
appraising ‘the xrélative worth of : yarious types of cords for use in 
tires, but also in providing information which will.bée- helpful in the 


modification of present standard laboratory testing-machines and in 


the Migs of new types pul machines . 


eons fa: the Caner nits NTI nature of shorts eine surveys ae ap- 


o> praisals, a description of : current: work by name would have little. 
- “; i ;meaning. Examples can: be given, however, which will be- indicative of 
a rene, types. of research which this work involves: A: Survey has recent- 


ly been completed on the development and use of rayon and. other syn- 
thetic finers, and a survey and appraisal is now being made of the 


- mechanical aii chemical properties, production and price of various 


new types of synthetic» fibers and the products made therefrom. An 


» > extensive. file, which is kept. systematically up to date, provides 
~~ much. .of the information needed. in supplying other sections of this 

: -. Division,’ and other Divisions of the Laboratory, with the. economic 
send ; technical data needed in connection with their research projects. 
~. Other» information is. dalton from field sigan and | Men 
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RESEARCH PROJECT RRL-2-(3, an ,5D) -E-2, 2 Cottonseed, Sweetpotato, 
and Peanut. Storage Investigations. 


| Eaghleeion: are available. for storage of cottonseed, peanuts, and sweet- 
potatoes under conditions industrially used. Storage experiments on 
pe plant scale have been made on cottonseed. 


-RESRARCH PROJECT RRL-2- (3, 5) ob 3 vhs Perea seea and Peanut Products 
Processing Investigations. ry ‘, 2 . 


‘Pilot plant processing investigations have been carried out on cotton- 
seed and peanut preparation, including cleaning, delintering, hulling, 
and fleking. Processes for the production: or cottonseed and peanut 
otis, proteins and their derived products from residual meal, have 

been investigated. These processes include hydraulic pressing, expell- 
er pressing, and ‘solvent extraction of the cottonseed and peanut flakes; 
solvent, crystallization; separation, and ‘purification of proteins 
derived from hydraulic pressed meal or solvent extracted meal to per- 
‘mit the utilization ee proteins din Fad Ce aaa work on adhesives 

and fibers. ' “| 
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RESEARCH PROJECT RRL-2-(3,5)-E- 3 (Continued) 


: Pilot plant equipment for processing operations now being installed 
for the production of cottonseed and peanut oils, includes continuous 
solvent extraction, hydrogenation, refining, bleaching, deodorization, 
-facilities for fat splitting under high tempewxature and pressure con- 

ditions, special oil and glyceride reactions at can tip aa paula up to 
600°F , and pressures from vacuum to about 30 pounds. 


RESEARCH PROJECT RRL-2- eee Wore Sieet potato Products Processing 
A ao 


The ehionicauieto starch pilot phatt Ges been altered and improved in 
layout and equipment to permit balanced operation as a complete unit 
in production of high- -grade starch by several methods of purification. 
At the same time, provision has been made for experimental study of 
the’ following unit operations: Washing, grinding, screen separation, 
‘purification by centrifugal hydro-separation, settling or tabling, 
bleaching, anc modification of starch, dewatering and drying of starch 
and pulp, and byproduct Bey ena ' 


Several succes3ful runs have been made with effort concentrated on 
purification of starch with the semi-plant-size continuous high-speed 

- centrifugal simulating in performance the large commercial units be- 
ing installed in the new sweetpotato starch factory approaching com- 
pletion by the U. S. Sugar Corporation at Clewiston, Florida. These 
facilities and the findings of the investigations will materially aid 
effective technical assistance to the new starch enterprise in develop- 
ment of procedures and techniques for operation and control of its 
large industrial installation at maximum efficiency for production of 
high quality starch, i 


Oil, Fat, and Protein Division 
RESEARCH PROJECT RRL-2-(3,5)-0- 1. Flavor and Odor Stability (Ran- * 
cidity) Investigations on Cottonseed and Peanut Oils and their . 
Derived Products, 


Work on this project may be divided into two phases, one of which in- 
volves the stability of the oil in the unprocessed or whole seed, and 
the other involving the oil after removal from the seed, 


Work on the pre-treatment of cottonseed prior to storage for the pur- 
poses of preventing or reducing losses of neutral oil during storage, 
has been extended from pilot plant to semi- -commercial scale tests. 

Four oil mills located in the states of Texas, Louisiana, Mississippi, 
and Georgia, have. participated in this work, “A tobaLiot 32 tons of 
seed were used in these storage tests, divided as follows: Three 30- 9 ae 
ton lots treated with ammonia, four 30- ton lots treated with a synthe- Ae 
tic detergent, and four ecntrots totaling 115 tons. Owing to various . 
difficulties, especially with regard to available labor and material Bey 
at the oil mille, the experiments were started too. late in the season 


_ RESEY SARC H PROUBOP-ERL-2- 3, 5) +O-1, “(Contémuea) 


ins 


‘to obtein the maximun . benefit: ‘Crom. the. ‘treatment of the geéd, as well 
as the maximum desired amount of information ‘concerning the process, 
as would ‘have been’ ‘possible if the-experiments could have been start- 
f ed earlier and with ‘wétter. seed.’ However ,,, enough | ‘information is now 
br available’, and more will be available by.the time the seed is ctushed, 
to determine the relative effects of: ‘the. various’ treatments and the 
_ general requirements oor Purthey mill scale tests under more favor- 


able: conditions. 
The pilot: plan work contieGee: events dhe current eda was based on 
the results of several:years of laboratory investigations | on the 

_ respiration of cottonseed and the natural and artificial factors 


Ne which affect bccn Be ee 


"Considerable work has been conawe tee: on: ie stability of both cotton- 

“seed ‘and’ peanut. oils and on products,. such as peanut butter, which 

‘contain thess oils. This work has included separation of the anti- 

oxidant ATEN AEDT from peanut and cottonseed oils by. molecular 

distillaticn. steam distillation, low temperature solvent fractiona- 

cee her apa ‘and ehirc omatography; the effect of natural and synthetic anti- 
oxidants on the stability of these oils; development of ‘methods of 
ae . estimating the presence of tocopherols in natural fats; identifica- 
e tion °or: the product: produced from gamma- ‘tocopherol during oxidation 
OF . cottonseed and peanut oils; and the effect of metallic salts on 
the stability of hydrogenated cottonseed oils used as a substitute 
for palm oil in. the net oh industry , 


RESEARCH PROJECT RRL-2- (3,5)-0-2. - O11 and Oilseed Processing 
paeseanch Investigations. 


Work on this project:has included a variety of investigations’ relat- 
Aer Le: to the development of new products from cottonseed and peanut 

i oils, ana of new or improved processes of producing these products, 
as well as the development of methods for, and the measurement of, 
various physical properties of natural and modified fats which are of 
especial Sudan am and. significance’ in the development oe modified 

«fats and oils. i 
The various Ge oeceer are stem eon a process of low SARA G2 sol- 
vent erystallization which was developed for-the purpose of winterizing 
cottonseed and peanut oils and for the production of modified cotton- 

- geed and’ peanut oils for specialty uses such as textile lubricants and 
assistants, filling leather, hard butters, etc.. The laboratory work 
has been extended to the development. of. a ’ pilot plant. unit for pro- 
ducing these products by a continuous process at the rate of about 200 
pounds’ ‘per hour. The development, first, of laboratory scale equip- 
ment, and, ‘later, of pilot plant equiprient to accomplish these objec- 
tives vas ‘based on an extensive investigation of the thermal, dilato- _ 


metric, and plastic properties of natural and. hardened oils and on the — 
chemical reactivity of fats and fatty acids under various conditions 


of selective hydrogenation, catalytic esterification, ete. / 


RESEARCH PROJECT RRL-2-(3,5)-0-3.,.-. Chemistry and Utilization In- 
vestigations on Cottonseed and Peanut Oils and SON Pro- 
Uta. poe ake bibs icy oe iio (Oils, ay, 

lAttle work has been done ‘on this Soi eae owing to penvanbrenion on 

‘war emergency problems for the U. S. Quartermaster Corps, Board of 

Economic Warfare, and other governmental agencies, as well as on coop- 

erative work with several of the State Experiment Stations. Miscella- 

neous work of this character has included analyses of babassu nuts and 
oils, Coyol palm nuts and oil, rice bran oil, chicken fat produced as 

a byproduct of chicken packed for the U. S, Army, okra seed and oil, 

gutcha nut oil, Mexican castor. beans, and Garcia Mayana seeds fron the 

Buerto Rico Agricultural Experiment Station. 


More specifically related to the project has been the development of a 
method of detecting the presence of soybean oil in cottonseed and pea- 
nut oils, a modified thiocyanogen reagent and method for estimating the 
extent of the unsaturation in the above-mentioned oils, and an improved ‘y) 
method of remcyring the solvent from solvent-extracted oils prior to de- . 
termining the content of free fatty acids. 


RESEARCH PROJECT RRL-2-(3,5)-0-4. - Chemical, Technological, and Util- 
ization Investigations on Cottonseed and Peanut Meals and Proteins. 


Work on this project has covered three distinct phases, namely funda- 

mental work on cottonseed and peanut proteins and meals, development of 
protein adhesives, and development of protein fibers. The fundamental 
work on cottonseec and peanut meals has been concerned with the nature > B: 
of the pigments which are present in the intact seed, in the processed i: 


meal, and in the isolated protein, and with their effects on the color a 
of finished products produced from these commodities. Three previously ; x 
unidentified pigments have been isolated from cottonseed in addition to iy 
the well-known gossypol. These pigments which are colored orange, pur- Be 


ple, and blue, have been designated gossyfulvin, gossypurpurin, and ie 
- gossycaerulin, respectively. Work completed. to date indicates that they 
are structurally related to gossypol and are in part, at least, produced 
from gossypol during processing of the seed. Two of them also occur 
naturally in the seed prior to processing but may be increased in amount 
by processing. New methods of estimating gossypol and of determining 
the other pigments have been developed, 


Other fundamental work on cottonseed and peanut proteins has been direct- 
ed toward the isolation of pure protein fractions and methods of determ- 
ining certain of their amino acid constituents; and the development of 
an in.vitvo digestibility test for protein meals, investigation of the 
solubility and PePen eee phenomena of cottonseed and protein meals. 


Fractical work on the el eathon of peanut proteins has led to the de- 
velopment of adhesives which in laboratory and practical tests have A> 
been shown to possess properties adapting them to use in the manufacture 
of gummed tape, postage stamps, envelope glues, etc., and as flexible 
glues for use in the manufacture - of setup paper boxes, bookbinding, etc., 
also as plywood glues comparable with casein and soybean glues, 
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Work on the development of peanut thts in fiber has been sapread to 


the stage of laboratory production of fibers equal” in Piper enc to pene eae 


Breen suka ay and. Po pean Libera, 35: Brine 
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RESEARCH PROJECT RRL- 2. (4) -S- 1s i - Sveetpotato’ Stach Investigations. 


a jor efforts: haves continued to be Dae had toward: improving the effi: 
_ Clepey and,the control of unit. operations. and procedses. in pate Aishgs ely lt 
purification,. and finishing of. sweetpotato starch and toward control ~ 
of the uniformity and quality of the: product. to preserve’ its desirable . 
and superior characteristics and to adapt ni most: eon Cen bana to the»: + 
shar aaa OF BPE SLES uses. 


me r 
; ' teh 
POR te ep 


Mors corilate Anal LR ae Gate have. been “obebinda’ on ‘the ° ai deerureeon 
_.of the’ starch, water,.. pulp, and soluble’ components ‘in ‘counter-current 
 geréening ‘of: etarch from. pulp, and ,in starch concentration and purif-. 
ication by isettling-or by. high - ‘speed centrifugation,’ . Additional ex+. 
perimental and empirical plant ‘information have’ een ‘acquired to guide... 


improved control of acid modification of’ starch’ for “products of dif- .:' 


ferent’ ‘degrees .of / paste-. ‘viscosity, to guide optimum control of \the » 


_ modifying influences in bleaching. and drying” of Starch: “The feasibil- — 


ity of reliable electrometric control of pH ‘and limé’ water concentra- 
_ tion: in processing has: been. demonstrated, Investigations have been 
intensified: on current: practices. and requirements ‘in’ stich" ‘ta jor and. 
specialized: applications: of starch as warp. ‘sizing to guide appro-. 


‘priate: control of: starch quality. in, the ‘finishing’ and blending. pro- 


- cesses’ : Further: improvements. in. analytical and other Laboratory pro- 
cedures have facilitated reliable factory control: fYom"vaw material 
_ input to finished. product... During the Aghh operations in the Laurel 
| plant-new end up-to-date: data. were Obtainss. | on 1 over-alt ‘anid 6 ae 
‘aren Saale ACER Le SOR Dia Nha hates 
Effective’ cna venbtads ‘of, pai findings of these” Pinveetventions } he, 
been made in continued technical assistance to *the-néw’ pererpobery 
starch enterprise of the U. S. Sugar Corporation ‘at ‘Clewiston, ae ane 
Florida, :with whom. there is a. cooperative agreemént. With the tent 


a rapidly approaching : completion, and with tést ‘yuns © ‘scheduled for late | 


- March’ or ‘April; ; accumulated | findings” and data’ from work’ in=progress. 


will find: even more. important, application ‘in’ guiding adjustments. “and, . 


control: of equipment: and. pracesses for’ efficient: operation,: with out. 
put? of uniform and high quality | products. The‘ expedition. ieuumplaaas 

this large: ‘modern plant attains full- scale production, -mérking: the. 

_ establishment. of the. speetpotato starch’ ‘industry, ‘depends ‘on the 
‘facility: with which: the -sweetpotato. starch manufacturing process: as: 

developed to small: commercial scale in the experimental’ plant: at : 

cca is Cranes vee to the equipment and volume of the ‘new: one 
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RESEARCH PROJECT RRL-2- (4) 8 2 me Bock and Byproducts, 


Other than Starch. ; 
Continued progress has’ been made in development: of. practical processes 
for increabing the byproduct credit in processing of sweetpotatoes for 
starch and other products. Continuous coagulation and concentration 
of the crude protein now wasted in starch plant fruit water appear part- 
icularly successful when applied to the effluent from centrifugal con- 


centration of starch milk; and a simple and low-cost process for collect- 


ing the ¢rudé protein on spent pulp thus ‘raising the protein content of 
the byproduct feed appears feasible. Some 55 percent of the nitrogen in 
_ the-crude protein: has: been quantitatively identified in the form of 14 
amino acids, most. of them essential. The crude concentrate of protein 
and other inntertal where yellow or orange -fleshed euhdalan detracts are pro- 


Ciseseed : ‘is also a neck ganeeHe concentrate. 


peniia ae tivary of enitorent for large- goals: cperatienia’ eee tree Lone 

have been concentrated on further raising the yield of feed yeast, pro- 
‘. duced’ from the ‘sugars in starch factory waste water, from the present 

' maximum of: around. 44% of the sugar content; “refinements have been made 
‘in the technique of propagation contemplating: large-scale application; 
“and: the feasibility of continuous propagation’ has: been’ demonstrated, 


eee much more congentine Ged yeast DURE RCS ¢ 


Tie sv snanes Haves ea mde in the processes. for’ veka fe tentaual 


"> starch arom ei eden pulp to permit SLE REL ROM saa nee a pectin, 


Resovery of sveetpotato: protein Bary prediction: of. fonds yeast. as branes 
ducts: of: sweetpotato starch manufacture offer particular promise for 
application in a continuous process as. contemplated..in the starch enter- 
prise at Clewiston, :Florida,-would materially. increase the value of the 
RET OS EY. feed, and bbe reduce the bit on: the: waste: disposal pene 


Technical sedlathhiie: has deen given ihe cubeamor been dehyization prin: 
prise of Sweet Potato: Growers, Inc., at Laurel, Mississippi, in improve- 
ment and maintenance of equipment and in control: of quality in process- 
ing. With high quality sweetpotatoes to start with, considerable varia-: 
tion in the time and conditions of. Btorage do not seriously atrecy the 
quality’ of irra Noe bad gabe product: he PRE FN Bh . . 


UBT A coh ay the’ Atiportance: of Tivetodic ih diols pep aie Es of 


“. Southern’ agriculture and the need for extended: outlets for crops other 


than. cotton, ‘work is- being undertaken to obtain more. satisfactory in- 
formation than is now available on the most economical equipment. and 


“process: for. dehydration of sweetpotatoes for stock’ feed. To contribute 


to the necessary ‘Lowering of costs of sweetpotato production if starch 
manufacture’ or feed production are to be feasible under. most conditions, 
investigations are being undsrtaken on processes: for economical dehydra- 


tion of sweetpotato vines t5 facilitate: rik fren the’ Moksha irs value 
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--B-6. The laboratory preparation of enzymes’ from wastes, culls, 
and surpluses, and the’ use of enzymes in’ both new and 
_ developed food and industrial processes...) eile! oe) we 2G 
B-7 Utilization of Prd ti vegetable, and wheat surpluses, 
culls, wastes, ‘anid. processing. ‘residues an microbiologi- 
es oP, processes. ie ee yh ; : OTe ees aurea: Tern 17 


Bi Toe: Pew Sat Dal abet tie yy . eh Ey ay 
Beat The ‘conbrol “of Wiaticecastenibser ina ivGenonioal: agents. 

and. reactions, before and during Ui ci area and during — . 
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GBsT Preparation, Relenhivlak: ot cbitétdtution: and: properties, %.. é 
os and . utilization of pettic® aubstaites:£ do ee rd Avo HSK RO 
CB-8 Miscellaneous byproduct recovery and utilization . . wx c., . 18 


CB-9.; Dehydration, processing and evaluation investigations .... 18 . 
ques i PAP RRIENS of the ‘preservation at freezing tempera- .”; 
i ote , tures of apples,” fruits, ‘poultry products end-vogotables: 
“with ‘reference. ‘to the 4hfluence ‘of variety, .type:.or. | 
breed, maturity or age, harvesting, grading, handling... 
prefreezing treatment , packaging, freezing, storage, 
and transport. .... Ey Meee La busi 19 
Investigations of the microbiology and Hiatolosy of apples, 
fruits, poultry products, and vegetables preserved by 
mreszing at dow temperatures 4.6 ee alee) be 19 
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CP-7 Investigations of the utilization of fruits, poultry 
products, and Toes ri aa by freezing at low 
temperatures .u .. Du ae 

ED-6 Engineering and: Reenomit PPR G0 ck in the industrial Se 
processing of Western agricultural commodities for food. OO at: 

ED-7 Engineering and economic investigations in the recovery 


of byproducts from the industrial processing of western » ie oe 

' agricultural commodities... Roe 3, i 

ED-8 Engineering and economic phases of the developnent. of. Bowker | 

ikea high-crade alfalfa feeds ... 42 x20 “ 
PA-4 Macrochemical and microchemical SS i ae of ‘the. ‘agricul. rae | 
tural commodities and the products derived therefrom .. 21 


~“PA-5 X-ray, microscopic, crystallographic, spectroscopic, I 
color, electronic and other physical methods of testing 
and analyzing agricultural materials and the products 
derived: thereProms: fod: eit ona een ey emaen a. earl aman ony el 
PA-6 Colloidal, chromatographic, spectrophotometric, fluoromet- 
ric, photochemical, heat transfer, reaction kinetics, 
and other physical chemical investigations pertaining 
to the agricultural commodities and the products derived 


therefrom. ... . el 
P-3 Chemical composition, ‘reactions, and reactivity ‘of assign 
| ed commodity proteins. .. eee. ee 
P-4 Investigation of structure and estructural and “physical 
chemical relationships in alfalfa, paciial and wheat 
proteins ... ‘ ee 
P-5 Industrial appltcatiar and utilization of “agsigned bonnie 
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Biochemical Division 


RESEARCH PROJECT RRL-3-(3,4,5,6,7,8,9)-B-6. - The Laboratory Prep- 
aration of Enzymes from Wastes, Culls, and Surpluses, and the Use 
ef Enzymes in both New and Developed Food and Industrial Processes. 


Enzyme preparations are used in the textile, paper, adhesive, pectin, 

candy, laundry, leather, cheese, silk, and photography industries and 
as laboratory preparations or analytical reagents and in therepeutics. 
Vegetable and fruit wastes are being investigated as possible sources 

of commercially useful enzymes, both by isolation of the enzyme in the 
wastes and by use of the wastes to grow sum ins evs that produce 


enzymes. 


Proteinase has been produced in high yield by culturing Bacillus 
subtilis on waste asparagus-butt juice, Citrus peel residue is being 
investigated, as a practical source of a a pectin-de-esterifying esses 
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RESEARCH PROJECT RRL-32(3,5,6, 8, 15}-B 17) Web teatton Gt Bite. 
Vegetable, and Wheat | rpluses, Culls, Wastes, vend Processing. 
oeersice: by wi saps acters Processes. ese nian Hamel Ta 

Dimi: meer vegas containing’ large quantities. ‘of; -augars Haye: bbeli 
shown to be possibly: usefulifor' feed yeast production. . | The juieesiof  ° 


some vegetable wastes have been shown to be excellent culture media 


trol of infections and- probably useful for controlling some plant 
diseases. The-researches in'progress include investigation of con- 
ditions required for yeast production, preparation of the yeast for 
marketing, preparation of marketable juice concentrates... and exten- 
sion of. ft + iene 5 cereal of _duices as: microbiological. 
culture medi mee Sa ois. ACh 5c) ied 
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ulneamauatate i BALM Neauan non aipe 
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~The a Gent of: ivlodioaldy ’ etive: ‘compounds’ of potential. therapeu- 

_. tic usefulness hasbeen demonstrated ’ in’ agricultural commodities ‘of ; 
both plant..and animal ‘origin: “Methods are ‘being investigated: for 
the isolation-of: a -germicidé (lysozyme) ‘from waste. egg white and. 
vitamin C fromthe: ‘hulls: of Persian (English) walnute.... Other.. -COMmO - 
dities ies be: examined’ Rpuissiile dita sources of products. useful in 

medicine, Bile aad a ead) Mare ar PDO toe sk HA 


RESEARCH PROJECT RRL-3- (3; 45,6,7,8,9)-B-9.. -. The. Control Ors: 

Quality-Deterivrating’ “Biochemical Agents | and Reactions, 

Before and During Processing and During’ Storage of the 

ae ROE ACNE OLE a MiPlian WtsT ee. eter aurea Ah ates! My oe 
sate ore directed: boned: prevention ot Such. deterioration. ae 
dried eggs are. concerned’ with: (ay ‘the locale- 4tyolk,. white ,. lipid, | 
etc.) of the deteriorative’ shane: () the nature. “af. the. reactions» bit 
involyed: (whether they involve’ oxidation, aldehyde-amine., hydrolysis, 
enzymes, lipids,:or some: “other reaction); and (co) factors, UCD AB 3 
oxyeen, nese ane and: Ak Lae are known’ to influence. deterioration, 
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_ RESEARCH PROJECT RRL-3- (5, 7,8)-CB-6, - Preparation, ; Properties, 
ani Utilization-of Glyceride Oils ‘and Fats Derived. from Fruits, . 
MAGCTEDTSE and Poultry Products. 


dities. Frequently they occur in- seeds or other, tissues. that are..of:: 
‘little or no:valueé ‘in: the normal utilization ‘of. “the. commodity ., EX- 
amination .of: the: physical: and ‘chemical properties. and. potential uses. 
of the oils: in:Valencia orange seeds, grape and, raisin. peda, apricot. 
_ kernels, and avocado'has been. undertaken. Since domestic, oils.are. 


_ the re otal of. which. is: Lintted ,: studies. are’ in’ progress on. ‘modifica-.. “ 


Or sear 


for some micro-organisms which produce antibiotic agents used in con- "i 


bce de ofite’ and “fats ‘are widely atatriputed : ‘in Sgriguntucad comma: ‘Say 


relatively: rich in saturated fatty acids, such. as “palmitic. and. peas ey 
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_. RESEARCH. PROJECT: RRL- 3. (5,7 /2)-26, (Continaea) 
Sapatititee for mpoutaae eile or: as. more MARES Fea meee a ‘in in- . 
dustry. Current studies include chemical modification of palmitic acid 
to. free-lathering soap acids, as potential replacements..for imported 


- coconut and palm oils,. ie acid COR ean es Beatin as deb yoaieabee is ad 
are, also. being. dnvestigated. ¥) cos 


RESEARCH PROJECT RRL-3-( 3, 5. 8).-CB- Ten Prapereiindl Detoraae ted 
of Constitution and Exepertias, and Utilization of aii 
Substances, 


Pectin is widely, distrthurbed aim cocmbod ati camrany we Gomeat tne derived 
only from citrus and apples. Current production of some ‘gix million 
pounds annually is about double the normal pre-war production but repre-~ 
sents enly,-2 ssinal L-percentege ‘ofthe pectin readily. available from the . 
processing of wastes.and culls. Cheaper production, and’ the: development 

of derivatives with special characteristics would be:.of: value to the 
expanded industry and to agriculture. More simple and economical methods 
of recovery of. high-grade: pectins: from both apole and: citrus. materials 
are being. studied. Chemical modification of pectin, such as partial 
demethoxylation, is ‘being studied to develop products with novel. and in- — 
teresting uses, both. in the) food-processing and non-food industries. 
Current investigations include development of derivatives.of potential 
value to the canning, preserving, beverage, dessert, dairy. products and 


‘other food industries and possibly in the production of special fibers, 


films and Ena thorn-aatah 


"RESEARCH PROJECT RRL-3- oes 4 5,6,7,8 9) 03-1 8. = Miscéllaneous By- 
product Recovery. and Utilization: 3 ai Spit « ay A ee 


Large quantities of culls, thinnings, and processing residues are poten- 
tial sources of materials suchas fibers,. fillers for plastic: composi-. 
tions or structural boards, fruit acids, ‘aldehydes, terpenes, and similar 
substances. - Methods are being developed for the recovery of. tartaric and 


malic acids from pomace and still wastes in wineries, Potential sources 


of fruit acids in other commodities will be examined’ and methods for 
their ‘practical recovery will be studied. Fruit/and-vegetable residues — 


from processing operations will be ananined: as sources of volatile flavor- 


ful constituents, and uses will be sought for; nut. and seed-pit shedls 
and hulls. 


"RESEARCH PROJECT RRL-3-(3,5,6,8)-CB-9, - Dehydration Processing and 
Evaluation Tnveatigationa. ane Garren cit ttard pty ren) 8 als K 


Preservation of fruits and vegetables by, Sscealmeal that conserve con- 
tainer materials and shipping and storage space has .been important in 
wartime. - Dehydration offers maximum. ‘advantages in meeting these. condi- 
tions, ‘but. lack of an established industry. and adequate "know how" has — 
created problems and emphasized the. need for continued research: on this | 
method of food preservation, ‘Investigations are in progress on ‘the: effect 
of raw-material factors, preparation and pre-drying methods, and dehydra- 
tion ‘conditions on the ease of rehydration, nutritive, value, and organ- 
oleptic characteristics of the processed materials, ; Factors responsible — 
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_ RESEARCH PROJECT RRL-3.4(3,,5, sh 8) ~CP-5., -, Investigations of the anaes 

Preservation at Freézing Tetiperatures of: Apples, Fruits, Poul- 

ral aa (ot agen Products. and Vegetables | with, Reference, tothe Influence of 
cin) Varlety, Type. or. Breed ,, Maturity, or Age, Harvesting , Grading, 

- Handling, Pre-freezing Treatment, Packaging, ee ee Storage pea: 

and faiesia ala ee 
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 Uhvestigations eG aoe aon pret freezing treatment ‘of. cat ee 
eee _ traits, including. the, inactivation. of the oxidative enzymes by stéam anh aa 
PS a Simp, scalding,and., by. sal fur — JOipxiGe penetration, The | control of discolora- i 
ne vPton and ascorbic-acia loss, jin .purees.. by. deseration, flagh heating, : 4 
end addition. of antioxidants, is ‘being investigated. Basic techniques Rind os 
 £or shhe. freezing preservation. cor al “several ‘vegetables, ‘some not. common - me 
fe ye: frozen, sare being studied, for. example. tomatoes and soybeans. ae ae 

“Critical investigations. are, under, way. ,Qn., shhe ; tectors. influencing the Pie 
quality of frozen peas. Studies are being made on ‘emulsifying and erie 
deat oe laeten. and custard- baking equality. as.measures of frozen 
eg quality... The. effect. Or several. ‘chemical . and. pire treatments 
oy aoe quality of: frozen. 286 FOLK. is. being. dnvestigated.. 


er iat 


..o RESBAROH PROJECT. BRL-3; (355, 748}-0R-6. .~ soyeatigahions: Of the | io ae 
panne ae ocuinaed OF; eibP le, Fruits, ‘Poultry Products | nh ha 


sen aa Pec ipsets way: on. eae sags ne ‘balte ‘in 
“suppressing: erowth: of: micro-organisms. in. fruits. and vegetables. in- a 
‘tended: for. freezing. . Specific, findings prove. that this compound. is” folate 
 né£Péctive. for. the purpose. indicated, and. will, retard spoilage On: ea 
material unavoidably: delayed: :. BS: during. hi vest gluts. ie quick: and’ mek 
- easy ‘test to gage the sanitary. condition of broken-out eggs is” being ‘i 
cdmreStigated.) Ite: depends. on, color: changes. in:a- solution of ee 
_ (resazurin) when, a small) sample. of, eee is added... sor 


“RESEARCH, PROJECT; \BRL- 3-(3; cal 8)- ACR Fs Thyeatigations. of the . 
Utilization: oft Apples, Fruits, Poultny, Products and. Vegetables’ 
Breaerved -by. Freezing, at Low: rau uineikae a 3 


witbe® 
CA AAT 


- yionbiderabler work. han aan anes on. tthe witilization ‘of. crushed and 
A pureed fruit. BB: sundae, toppings ,;,fruit- -intrsion type. of ice cream, A 
‘¢ijam manufacture ,. ‘and as: @: flavor. base. for, ice cream, . sherbets, “fees Bat 
‘3 and ‘beverages. These investigations. are. being, cont inued. ‘Two new ae 
vi ‘products, utilizing frozen fruit juices and purees, have been develop- | poy: 
aes ed and are being investigated further. These are Velva Fruit, a new ab 
frozen fruit Renee er with» a soft smooth texture, and a cold- processed Pasi 
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gelled fruit product useful as a spread. - Both of these products pos 
the natural flavor, color, and most of the nutritive value of the fre 

fruit. Some preliminary studies have been made on a technique for the 
preparation of frozen vegetable purees by disintegration while in the 
frozen state. Tear Pathe sys ee sa ae ee sa. it eon) 


Engineering and Development Division — 


RESEARCH PROJECT RRL-3-(3,5,6,7,8,9) -ED-6. - Engineering and Econo- 
mic Investigations in the Industrial Processing of Western Agri- — Be: 


cultural Comnodities for Food. 


_ Dehydration and freezing as methods of preserving food commodities = 
assigned to this Laboratory for investigation will be considered from — 


two standpoints: industrial economics and engineering developmerit, 
The supplies of commodities (fruits, vegetables, and poultry products) 
will be analyzed. Means will be sought to improve the operating 
effectiveness of steps in processing, and to improve equipment. Com-— Ny 
orehensive engineering studies of vegetable dehydration have already | aN 
been made; these will be continued and extended. Comparable investiga- _ 
tions of industrial food freezing operations willbe carried ont >. 3. / 


RESEARCH PROJECT RRL-3-(3,4,5,6,7,8,9) -ED-7.. - Engineering and Econom- 
ic Investigations in the Recovery of By-products from the Industrial 
. Processing of Western Agricultural Commodi ties oii Ge sie ey F ae ay 


Laboratory processes: for thé recovery of by-products will be developed 
through a sequence of economic “analysis, engineering investigation, and _ 
‘pilot-plant study. The objective is a satisfactory estimate of probable 
commercial utility. Processes for making a concentrated nutrient medium 
from waste asparagus butts and for growing yeast on fruit cannery waste Se 
have been investigated. Engineering studies of crucial process steps” 
were made, pilot plants were: set up and operated in cooperation with. te 
commercial firms, and suggestions for commercially practicable plants —__ 


_ and processes are being drawn up for publication,  — 


‘RESEARCH PROJECT RRL-3-()-ED-8. - Engineering and Reononic Phases 
of the Development of High-Grade Alfalfa Feeds. =.” 


The economic opportunity for an expansion in industrial conversion of 
alfalfa to high-grade stock feeds will be investigated, and improve- 
ments in methods and: equipment will be sought through engineering | Bap I, 
studies. Some investigations on the storage of alfalfa meal in inert 


as in order the better to preserve its nutritive quality have already oe 
been made. A study of the equipment now being used for alfalfa = 


dehydration, the cost of drying, and the potential field for expansion 
of alfalfa dehydration is now URNS WRG PT SE he AN Gti cages Pete ae 
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"RESEARCH PROJECT RRL=3- 3, 4, “sh ie ies 8, 19,10). Pia 5 Ned roohoniee) and 
Microchemical Analyses of the > Agricultural hing kaaige Od nies the . 
‘Products: Deramee: Therefrom. 


‘The. het cod ate of ih chamieae eatituénte of Bch icc) mate - 
. rials and’ prodicts and the ‘development. of new‘ methods in. order .to. 
expedite these ‘determinations: are essential in research and. develop- 
“ment work. Small quantities,. 50 mg ‘or less, of soluble pectins: or 
‘pectic acid in’ samples of fruits and : ‘vegetables. -have‘ been measures; 
 ‘aceurate and rapid measurements of moisture in starch, pectin, de- 
“hydrated eggs, vegetables, and related materials by- the Karl. Fischer 
- reagent have been made; a rapid méthod:for the determination of caro- 
téene in ofl solutions “4rithout, saponification has’ been developed in 
connection with work: on. extraction: and stabilization, df: carotene: from 
alfalfa. elo oe et ae wo it Syed bese iv ; 


RESEARCH. PROJECT RRL-3- G, y 5, 6. 7, 8 ese 5. hoinfay wider acodas 
Crystallographic, Spectroscopic, Color, Electronic and Other 

*.- Physical. Methods’ of: Testing and: Analyzing 5 ie enamaEG Materials 
and: the Products Derived: Therefrom. - 
A Imewledge . of the physical properties of Se eereny cine etontale and 
products is hel ol Mac to: determinations of their’ industrial use and 
economic value.- Surface area of dehydrated egg particles by. the. gas 
“adsorption aethod has been measured; chemital microscopic studies: of 
“two germicides, lysozyme and citrinin, are under way; a spectroscopic 


: “method: for the detérmination of trace’ amounts of lead in pectinous 


“materials has been’ completed; and studies are in progress on the. ” 
“calcium content of vegetable’ juice’ residues and. the copper in eggs. 


ho ee -ray diffraction studies of egg albwiin and pectin’ fibers are in > 


“progress, ‘Color as a’ criterion of quality of: fruit, vegetable’ and | 
“poultry products, and as’a' function of processing and goa is: 
under ands ea cell apes ‘i 


RESEARCH PROJECT RRL- 3- Ge i 6, 637:;8 ens - Colloidal, 
Chromatographic, Spectrophotometric, Fluorometric, Photochemical, 
‘Heat Transfer; Reaction Kinetics, and Other Physical Chemical 
‘Investigations Pertaining to the “Agricultural Commodities and 
the Products” Rerlved: Therefrom. 


eareusnsnek operations and commaranes pease of new or un 
“products are usually based on physical chemical data pertaining to 
the processes and products involved. The design of equipment and con- 
trol of processing in the egg and vegetable dehydration industries are 
_ partly based on the moisture equilibrium data obtained as part of this 
project. Heat-transfer data on both dehydrated and fresh fruits and 
vegetables are being obtained for use in the dehydration and freezing 
of foods. Spectrophotometric and fluorometric methods are being used 
to study the causes of spoilage in egg powder, to establish an objec+ 
tive criterion of quality of dehydrated eggs, and to determine the 
carotene content of dehydrated vegetables. 
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 MétHied's eine the determination of cystine; lepesteits anal dees acid 


“(both chemical and microbiological) have “béen ‘developed “and applied, 


along with-established: methods for. other: amino. acids,;.-in the examina- 


tion of alfalfa, wheat, and poultry proteins. : A-method for the deter- 
mination of the. total acid and basic ‘groups in proteins: has been devel- 


“oped and applied. Progress has been made in ourinvestigation of the 
‘mechanics of the protein-formaldehyde reaction.and.in:»the application 


_ -" OF these and- other fundamental data to‘thé development of modified pro- 
“teins for industrial application. The amine~sugdr reaction, as related 


ae 


Bis Wrest ste 


to the development of color, flavor, and odor in. stored“dried eggs has 
_ been investigated directly and by means of model systems, and applica- 


oe tion to ere ace in fruits and A ataepire als is EPROM ATK 


' [RESEARCH PROJECT RRL-3-(4,7, 9)-P-h, 2 LS RrOeEADAC EOD of Structure and 
Structural and Physical Chemical Rélationships in Alfalfa, Poultry, 
te! Wheat had. x 


; ela 


‘protetne Lapbereent complexes have been. SOR et shy anette structure and 
“composition studied by viscosity and electrophoretic. measurements. 


“Protein. components of eggs have been similarly: investigated. These 
‘and: other protein derivatives and complexes willbe investigated by 
4 “" yltracentrifugal measurements. Stress-strain and hysteresis curves 
‘for natural and synthetic protein fibers have: been’ plotted from ex- 
“perimental data; the effect of treatment with urea (to weaken bonde- between 
__ chains)’ and with cross-linking agents (to! strengthen or establish bonds 


“between: thains) are. being studied. Means for determining the effective 
chain lengths of linear polymers in fibers are under investigation. 


RESEARCH PROJECT RRL-3-(4',7,9)-P-5. - Industrial Application and 
Utilization of Talat Commodity Proteins. 


i ndhsairaa, fibers, filns, paper coatings, plastics, and pharmaceutical 


pyeperations: have beer made from assigned commodity proteins and com- 
pared with established industrial products. Three of these (fibers, a 
modified phenolic plastic, and a gel-forming gluten derivative) have 


- “promising properties. As new protein derivatives with improved pro- 
“-"*“perties are developed, application in the proper fields will be made. 
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Analytical and Physical Chemistry Division 


RESEARCH PROJECT RRL-4-(3,4,5,6,7,6,9) -A-1. - Analytical Chemical 
Investigations. 


Work on this project is conducted in a centralized Analytical Chemistry 
Section staffed with trained analysts and equipped with the most modern 
apparatus. The work is divided almost equally between research on 
analytical methods and the performance of standard analyses on materials 
used or produced by other units of the Laboratory. The analysis of the 
many new products constantly being produced has made it necessary to ~ 
frequently devise new analytical »vrocedures or modify existing methods. 
The variety of the constituents determined is illustrated by a partial | 
list of new methods developed: a procedure for estimating hydroxyl 
&roups in certain types of fatty materials; an assay method for rutin, 

a flavonol glucoside, in crude preparations; a new method for determin- 
ing pectin in plants; several procedures for the analysis of plant ex- 
tracts and latices for yubber; the estimation of %-amino grouns in in- 
_soluble proteins, and satisfactory procedure for determining salicy- 
lanilide (SHIRLAN) in leather moid proof ing solutions. 


Several thousand analyses by standard procedures have been performed 
yearly on laboratory products, Many of these have required the use of 
specialized techniques and equipment. An’ increasing proportion of the 
total number of analyses are being performed by microchemical pro- 
cedures, 


RESEARCH PROJECT RRL-4-(3,4,5,6,7,8,9)-A-2. - Physical Chemical 
Investigations «. sh 


Work on this project is currently concentrated upon research on proteins, 
white votato starch, and eines pssst 


Emphasis in the LL ateie work hds been placed on development of methods 
for improving the quality of fiber made from globular proteins by .chang- 
ing the shape of the protein molecules and the manner in which they are 
associated in the fiber. Through appropriate chemical and mechanical 
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RESEARCH FROIRET. RRL bi: (3,4 5,6 »7,8,9)-A-2, (Continyed).oo2.: 


- treatment it has en possible. to give the. globular, molecules ans..." 


extended linear: form, and to pack. these in a. regular. spatiel., array. 
As revealed by X-ray diffraction the orderliness of arrangement of 
the modified molecules is high, approaching | that in.the natural fibers, 


.gilk and flax; By these ; treatments , the tensile strength and. the :., 


dimensional stability are profiduncedly increased. Means are being 
sought for enchancing the flexibility and resiliency of the fiber, 


‘... for in these = it is still deficient. ie eat Ce nha 


Investigation of white potato starch was recently begun. witha study 
‘of. the viscosity stability of pastes made from white potato starch. 


modified by heat and moisture, Work to be undertaken includes 


correlation of properties of starch solutions, gels,, pastes and 


- films’ with the properties of starch granules, “molecules and roan: 


Rasorreetes ‘which enter into their composition. yl ew sh doce ap 


"} 
ce 


tn he eatin Oe a eetaay is being made of he eae tnote 
ors that determine the jellying and thickening, power of; natural apple 


... pectin and especially the "low ester” pectins produced from natural 
pectin by enzyme- and acid-catalyzed demethylation. Among . the. Facts 


ors are tholecular weight, degree of. demethylation, solubility, ‘pH... 


. and’ oonéentration of métal ions. ‘Studies, of the rate and mechan’ Gat) 
Oe the ‘demethylation process and the. mechanical. pehavior of Pega 
(ete are being” carried on also, Si Ad ei eh dy tala Wi thal eae i 


"RESEARCH PROJECT RRL- 4. (3, 4, a 6, 7, 8; 19)-A-8, - eas ite 


‘The. works under this project is ‘condticted in a centralized Physics, 


Section prepared to perform ‘highly specialized research, analysis, 
and testing involving the application of physics to the chemical and 


“technological program of the Laboratory. é Specialized equipment. in-_ 
cludes a Beckman ultraviolet ‘spectrophotometer, a General Electric, 
‘automatic recording spectrophotometer for the visible spectrum, Lane 


- rey - ‘diffraction apparatus, electron microscope, microscopic equipment, 


4% 8 Ge 


Rubber Ropers CORD ART + 


» and various physical testing instruments for. determining. the mechan-: 
ical, electrical,’ and optical properties of materials, 0 Bs 


iat ‘important investigations under way ‘at present. are; : 


(1) evalocneue of improved and extended ultraviolet Spectras 
photometric methods for the analysis of fats and soaps for small 
proportions of polyunsaturated constituents, in a aca with the 


es Rs 1 


(2) ipa eeerey on the mechanism of oxidation and development of 
rancidity in animal fats. Ultraviolet and infrared absorption meth- « 


ods: are ‘being applied. Hee Roget 


°@). ‘The development of improved casein fibers, by conversion. 
of the protein molecules to a linear oriented ‘configuration to im-. 


prove ‘their wet and dry tenacities. X-ray diffraction, birefringence 
studies, and electron micrdscopy are applied to this investigation. 
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(4) The evaluation of allyl starch as a material for, use dn a. 
lacquers, adhesives , ‘and laminated plastics. 


: (5) The investigation of protoplasts from vegetable waste mate - 
Saks such as broccoli leaves as a plastic fcc cae 8 material. 


oe Color studies for purposes of quality evaluation, on leather 
and tanning materials, tobacco, potato-starch, and lard. 


“°(7) Physical testing and evaluation of casein plastics, elastomers 
of mes oily + peed See, and rubber extracted from Cryptostegia. 


(8) Niscetianmous minor investigations, such as characterization 
of purified compounds by -X-ray diffraction and spectrophotometry, in- 
vestigation of special colorimetric chemical analyses, particle size 
Oat thr with the electron ant eee 


RESEARCH PROJECT BRL-H-(5)-A-H, Tobacco Composition Investigations. 


During the past year, attention has been concentrated on the chemistry 
and clinical applications of rutin, the flavonol glucoside isolated from 
flue-cured tobacco. The medical repotts continue to be favorable. As 

a result of published reports widespread interest in the medical applica- 
tions of rutin has been aroused. It has been furnished to a large number 
of physicians for treatment of conditions associated with capillary 
fragility. These include its use by ophthalmologists for certain eye con- 
ditions and its application in obstetrics for treating patients having 

“Ra eaten arising from the Rh factor, 


The chemical studies on rutin have revealed the fact that the buckwheat 
plant is a mich better source of rutin than is cured tobacco. Studies 
were made on the optimum‘ stage of growth for maximum rutin yield, meth- 
ods for handling the green plant to minimize losses of rutin, and pro- 
cesses for extracting and purifying the glucoside from buckwhe . seven 
tons of green dtickwheat were processed during the summer of ink and . 
approximately twenty pounds of pure rutin were prepared. Part ‘of -this 
supply was manufactured into 250,000 tablets, of 20 mg. rutin each, for 
purposes of administration to patients with ineredeed capillary ° 
fragility. 


a Biochemical Division 


RESEARCH PROJECT RRL-4-(3)-B-1,- Chemical Research on Apple Utiliza- 
tion, — 


Since low-methyl pectins offer the possibility of new types of fruit and 
vegetable products, such as jellies of low sugar content and fruit and 
vegetable aspics and salads, the preparation of these special pectins, 
called pectinates, has been. studied in detail. Of the two methods used 
here, acid hydrolysis gives a product of better gelling properties, but 
enzyme hydrolysis would be much better from the manufacturing viewpoint, 
and for some purposes either product would be suitable. Details of each 


\ 
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"RESEARCH PROJECT ERL-4(3) -2- ‘1. (Continued) 


method have been worked out, including the use of polyphosphates for 
' extracting pectin; the properties and sources of enzyme; the addition 
Korg Hat Paaoney for facilitating drying of the final product. 


A dunia process hee been deveined for peau apple Cpe mainly 
for industrial purposes. This has been in commercial use for three 
seasons, Somewhat different processes have now been developed for 
producing table or food sirups. Malic acid may be a.by-product from 
one of these. ath a ta 


Both good and poor Aete of dried apple pomace have appeared on the 
market for use in pectin manufacture.. An attempt. is being. made to 


| _ discover ‘the factors involved in pomace quality and. to bring them - 


under control. If this succeeds, -apple pomace can better meet She? 
a ah Soe of citrus pulp as a ‘source of pectin. ; 


RESEARCH PROJECT RRL-4- (4) -B- e. - Chemical Research on Utilization 
of Vegetable Crops. eran . 


- Attention has’ been ‘given almost exclusively to the Veaty wastes of the 
vegetable industry, partly because they have so little economic value 
_ now, partly because we have found them to be surprisingly rich sources 

of protein, carotene, and riboflavin. Both experimental and practical 


. feeding trials show that at least six of them are superior to the 


average present day alfalfa leaf meal in poultry rations. These are 
beet, spinach, carrot, turnip, lima, and broccoli leaf meals.. 


Some of these leaf meals, notably broccoli, could be a source of 
commercial carotene, since many samples of it have the highest carotene 
content ‘of ‘any crop "examined, Methods have been developed for the 
extraction and purification of this carotene, leading either to the 
crystalline product or to a concentrate suitable for feed or 
phemmaceyy4 ca use. 


“RESEARCH PROJECT RRL-4- (5)-B ~3. - Chemical Research on Utilization 
. of Tobacco. i maa | 


yon the teers we have concentrated on neat et wah ‘the object- 
ives of (1) improving its recovery from tobacco, (2) studying its con- 
version to nicotinic acid, (3) furthering its oe as an insecticide. 


Not much has been accomplished on nicotine recovery because of the lack 
_ of personnel. Processes have been developed and published for both 
liquid phase and vapor oxidation of nicotine to nicotinic acid, and for 
the recovery of the latter from its solutions. Nicotinic acid esters 
and amides of high molecular weight,’ ‘and hence of low solubility in 
water, have been developed and are being tested for the fortification 
“ot cereal Nae which are rinsed prior to cooking. m4 


‘Several series of nicotine derivatives have been prepared.which are new 
“to science. One of these series is showing promise in: various :insec- 


Lg being tested pharmacologically. 


“Investigations on starch derivatives have resulted in the development of 
a method for the preparation of a soluble allyl ether. of starch. The 
gummy allyl starch prepared by this method is soluble in a number of 


“metal and glass. It produces a smooth glossy film which on heating or: 
in the presence of catalysts becomes resistant to the action of organic 
. starch acetates have been eices 

~ potato starch looking to the establishment of a rational basis for new 


manufacturing methods will be investigated. 


fectured from lactose in whey in high yield by fermentation. 


rane increased utilization of lactic acid. and’ its derived products was 


‘successfully overcome by the development of a convenient and efficient 


i. edie acid has been converted in high yields into plasticizers and ar 
_ polymerizable allyl derivatives. The plasticizers have potential use in ag 


RESEARCH PROJECT RRL-4-(5)-B-3.:“(Gontinued) © 0 tn 
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ticidé combinations, ariother has high fungicidal activity, anda third 
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RESEARCH PROJECT RRL-4-(8)-C-1: - White: » Potato: Starch. and Derived 
Products. 


organic solvents and can be applied as a coating on wood, paper, textiles, 


solvents, oils, acids and alkalis, and to heat up to 200° C. The com- | o 
mercial possibilities of allyl starch as protective and decorative coat- 
ings and as adhesives and plastics are being investigated. Dextriniza- ; 


tion of potato starch has been studied and methods of tolet yt re be of 


Studies are in. progress on the physical and chemical Se ened oe of 


and expanded industrial uses of this product. Changes in the properties 
of potato starch during storage as well as cites improvements in 


_ RESEARCH PROJECT RRL- b-(6)< C-2.4- Utilization of Products Derivable 
angi Lactose by Fermentation and Chemical ee mogsd ess 


The er tye far has been centered upon lactic acid, ‘which is manu- 


seriously handicapped by the lack of a satisfactory method of isolating ae 
pure lactic acid from the fermentation liquor. This handicap was ‘ 


method of preparing either pure lactic acid or lactic esters directly 
from the fermentation liquor.” 


cellulose and vinyl plastics and in synthetic rubbers; when polymerized 
the allyl derivatives of lactic acid yield Sea accede transparent, 
glass-like resins. : 

to: mas ye alee 
Efficient and continuous methods for transforming lactic acid into acry- 
lic esters were developed. Polymerization of the acrylic esters yields — 
resins having a wide range of properties. Some of the resins are hard, 


-i 


Bailes’ and transparent fiotene eles" ‘are’ ‘poft and’ rubbery.” 

Na TAY compounding” and vulddnizing the” soft ‘acrylic’ resins, a synthetic: 
elastomer that is superior to natural rubber in some respects: is vie 
i obtained, This new elastomer is called Lactoprene to indicate” 
peor eL ton from Jactic eid, 


sah at Sat ee hy . BEN as; heer; bac hail ’ nt Se RRS | 


_ RESEARCH sles aL alt -(6)-b: Baan,  Wodifidetton-e and Utilization of 
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Due to” initial limitations of staff and’  alibadenoeeie’d ‘to the ‘ateoney of 
other phases of the research program, no work has been conducted on 
this project. It is planned to initiate. ‘investigations: soon on the Ree: 
development of improved methods for the production of lactose. At- asic 
_ tempts wilt’ ‘be’ thade’ to: ‘adapt ' modern méthods: of cane stigar thantifaeture. 
bo reduce’ the cost | of making lactose’,’ “Derivatives: of lactose will Lice 
_ synthesized and evaluated ‘for: ‘pharmaceutical and other, industrial 

- applications. Pea \ ’ shia wana ¥ 
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Seance PROJECT. RRL*4-(3,4,5,6;7; 8 9) -E- Aer “Che éed. mheseien ee 
Studies on the Utilization Of Animal Fats and Oils, Apples, Milk ee 
_ Products, Tanning Materials, Hides, Skins and Leather, Tobacco, ten 
"Vegetable PODS »: and oe Potatoes. : 


eee and Oils ee Rian hs ce Ge guar haan 
"Modifications have ‘peén made. in the design of a pilot’ plant high-vacuum, aa 
_ high-temperature distillation unit to permit chemical engineering dine} 

 -vestigations on the’ commercial cdisinistabcouremta ie of ees a. Mier ei ts 

_ fied oleic acid from animal fats, | eee 


Apples Pain | Later: 
SE A ‘ 


A pilot plant unit with an evaporator’ of “Yo0-galon Gapesity. was de- Ae ce 
_ signed and has. been ‘operated for three years’ in the sl aol aaron: igre 
— duction: of sirups | anid, concentrates from apple grate gee 


* Siete ob oR Ge 
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A Gontinuous process for the” sesoreRe and. cticerieee sates tO an essence. 

of the volatile flavoring constituents of apple and other fruit juices 

has been developed and operated on a pilot plant scale. Apple ‘essence , 

18.4 when returned to the concentrated juice results in a full-flavor con-— : 
_., centrated product from which a juice can be’ reconstituted by the sa 

addition ‘of ‘water to forma beverage indistinguishable in taste and 

aroma from fresh apple juice. Full-flavor concentrate can-also be used 

in ices, bakery products and in compounding table sirups. aly 


Pilot plant scale studies on the drying of apple pomace are being 
_ carried out to determine the conditions of drying which result in the 
highest grade of pectin recoverable from the pomace. i 


Milk Products 


A flexible pilot plent’ eviercial eaterisieation and Qieediettad: : 
unit has been designed and ordered for the preparation of acrylic esters 
from crude lactic acid--derivable phesisecey by fermentation ¢ of ‘the 
lactose. 


A glass-lined reaction kettle, reflux condenser and accessories: have been eee, 
assembled for the pilot plant. production of acrylic ester polymers and tents 
copolymers, Such products are used for coating textiles; cloth and 37 
other materials and when copolymerized with unsaturated compounds can be eam, 

vulcanized to form products with valuable rubber-like hae nae ah Ss 


Tanning Materials, Hides, Skins and Ledthie 


Chemical engineering studies were made to determine the most acououtcall 
commercial means for drying canaigre roots to produce a good grade Of. ie 
tannin,, Approximately 2700 pounds ot? sliced roots were dried and ‘ground ae 
for commercial tanning tests. : Bee 


Pilot plant studies were made on the papeiataen of stems and leaveseon | 
several varieties of sumac. Approximately 4,000 pounds of a leaf product 3 
were » separated and ground for naar ete otras evaluation as a source of tannin, © 


Tobacca 


| Tabomatery eC udden showed that certain types of Gapaess Shea andy the 
drug rutin, of great value in reducing tendency towards cerebral hemor- 
rhage, - Rutin was found to occur in much larger amounts in buckwheat. ith? 
Chemical engineering studies were carried out on a pilot. plant scale to “ih eae 
determine commercial means for the production of rutin from buckwheat mb 
and 20 pounds (enough for about 400, ;000 doses)” of basen deste niael ritin- (2 

were produced. se 


Yogetabe Crops 


Chemical oreineerine studies aha pilot plant operations have Veen. carried 
out on the preparation of high-vitamin, high-protein leaf meals. from 
_ broccoli waste, pea vines, lima bean vines and the tops of beets, 

carrots and turnips. Large quantities of meals from several of these 
Oe N Sihada have been prepared: for feeding tests and market evaluation.» | 


oe 
A monel reaction kettle with’ accessories has been adaienss and crasved: 


for the pilot plant experimental production of allyl starch. tice starch 
can be used for chemical - and Mear-resistant BoRtines . ane is . nak 
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- “Market Surveys eer 


ee ala: of Animal Tate eA Oils, Apples, Milk Products, fannine eee 
me rials, ‘Hides, Skins and Leathers Tobacco, Vegetable Crops; PATIO) arsine ait 
a White Potatoes. ne 3 Ad hang Pi : 5 ea ie 
Canttal Fats and Oils , Cit ee MEA Aram ema nCte  e 
. 4 Braise A, EA oe Bi a! i ar: 
OA preliminary market survey has been nade to poke rete cue potential cy ea 25) 
market and price Of-avh ighly purified. oleic acid developed On a’ si: deca? 
- laboratory scale from eee oe This showed that there was a ARE Gig 
potential market for a'higher grade of oleic acid:and’that a product 
of the quality produced in the laboratory might be expected to com- Bar 
mand @ price from one’'to: ‘two cents above that: of the Wade best Me 
grade. of refined Brae Hoag MORK: 


Lananaieiat: Ray cutee, on rate Ane proniete: Paaited ti the use. by Paes) 
the tobacco industry ‘of several miliion ponnes anne: of bland apple 
. sirup a a conditioner. Tiana oer Ft ey aa \ eel 
boise fiat 80) Ebene UU j \ an “sine 
Bare fe catia of- anpdse mate recuete mea been) et aietriiuited to ‘the Boas: 

a ‘tobacco, confectionery ; bakery, cosmetic, pharmaceutical, cork. and =" 
other industries” and: arrangements have been made for industrial eva- 
luation-of thése products. The use of.apple. juice products has been 
; furthered through: -coatact with associations.of: apple producers and > ae 
sirup manufeeturers’ a6: *well as through industries where the sugar con- 
_ tent: or- Bias EG t eine ott pct: Oty, -Spple eteeey were ippeieceyy®: ‘i : as 
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Because of Elian aechedaed ‘pupplies of eatenoaes Sarateenshunl were made | Me i 
with federal and state:agencies for the field evaluation of insecti- — yes 
cide dusts, employing’ nicotine alkaloid and sulfur in part substitu- . 

tion for rotenone. These tests showed that the required amount of | 
rotenone:was reduced’ by” one-half or more while the efficiency of con-- | 
trol was maintained or increased. This development has.pointed the . 
way for a new series of studies on. gener sian where nicotine oF used | 
alana DDE. sets ae Sr Se rae vente Pet TE eg RRS a Tg ane n shes Ri 


aa” ) : : . : t Pale 
a : iy He Ms ee: rik 

6 fatpbasiivoh Xe 
. r 


Cooperative ees tests were jah with federal, state and. industrial 
agencies for" the evaluation of a series of @onble salts of nicotine - é 
_ prepared'-experimentally at the Laboratory..::Several of the emis Bah 
show promi sé. Arrangements. have neseee been: made to ee ‘some On ; 


¢ bhegs’ Gohpounds as funetcddess. PauMeatcanc tateate 


on eenits ys 
t 


Tb was’ ee that ‘the. use. of a mixture: of dieting pontoni ke: with’. 
other’ materials required: for insecticide purposes was effective | in 
ene rabbits. seta, Roper rie eral 
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Vegetable Crops a amg eis Mean ib icintcs hile Cts 


A comprehensive survey was made on the availability and seasonal distri- Se 
bution of vegetable wastes suitable for the production of high-protein, | et 
high-vitamin leaf meals. A survey was also made in a section of Florida is 
in which there is available a large concentration of. vegetable wastes S 
as well as a need for cattle and poultry feed. eet 


Hides, Tanning Materials, and Leather Division cay | = 

(Ys aD aay maa are lS GES RE a ae Mg a 

RESEARCH PROJECT RRL-4-(9)-H-1. - Hides and Skins Investigations. ee 
Hides and skins are essential for making leather, which is now rated co aie Ae . a 
being the seventh most important critical material,’ They canbe con-- Nees) 
served by careful handling and effective curing. Results of investiga- ie 
tions looking toward their preservation and improvement have been record- Be 
ed in 46 publications issued between 1919 and 1943. They deal with: | ae 
improved methods Tor skinning, curing and handling; damages resulting aes, 
from follicular mange , ‘ringworm, non-parasitic eezema and nematode: salt RE 
tolerent bacteria; reddening of hides; and inefficient curing resulting Be 
from use of old, bloody salt. They show: that concentrations of salt in aie 
hides above three molar stimilate growth of halophilic bacteria; that Bis 
moisture contents bétween'49 and 55 percent are critical as regards spoil- @ 


age of salted calfskins; and that full feeding and underfeeding influence 
the character of lambskins and the quality of the leather they produce. 
The addition of various’ chemicals, such as para nitrophenol and sodium. - 
silicofluoride, to curing’salt has resulted in increased preservative. . 
action. Investigations now in progress include: studies of effective- 
ness of various curing procedures; determination of the effect of chem- 
icals added to curing salt upon the tensile strength of the leathers 
produced from the specially cured hides; development of a chemical meth- | 
od for determining degree of spoilage in hides; and studies of the effect 
of various animal life factors, such as breed, feed and vitamin defi- 
ciency upon-hides and-skins and the leather produced from them, — 
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RESEARCH PROJECT RRL-h-(9)-H-2. - Tanning Materials and Tanning 
Processes Investigations, . . 


This country now produces: less than one-third of the tannins that it. use 
for making vegetable-tanned leathers, and because its most important 
domestic source, the chestnut tree, has been killed by blight, it will. | 
_ become increasingly dependent ‘upon imported tannins unless additional: | 
domestic supplies are developed. Investigations conducted include: 
studies of woods-peeled western hemlock bark, making experimental tan-. - 
ning extract and its successful use in semicommercial heavy leather tan- 
hing tests; determination of tannin content of domestic sumacs of east- 
ern United States; experimental cultivation, curing: and handling of 
Sumac in cooperation with Bureati: of Plant Industry,-Soils and Agricul- 
tural Engineering, and Soil Conservation Service; determination by’ ac-: 
tual tanning tests that properly handled domestic leaf compares quite 


"RESEARCH PROJECT BRL- A “(9)-a- 2. (Continues) PO RSe Oma gee tele FOR 

| favorably Oeay Sisoprad: éumac; cooperative’ "Prela: tésts with Bureay. ae 
Plant Industry, Soils and “Agricultural Enginéering on growing. canaigre. 
in Texas, New Mexico and Arizona that show under favorable. conditions i 
calculated root yields" ‘up: to. 10: tons per acre; laboratory. studies els 
showing average tanning contents of dry canaigre roots ‘to be: about, . 
20-25 percent, that excess ‘sugars can be removed by cold water and pene 
gegen ap subsequently by warm water, but that’ at ‘high temperatures starch 
interferes; and laboratory. preparation of canaigre extract and its 
successful use alone and blended:: ‘with other’ ‘tannitis in heavy. leather 
tanning tests. Work now under way includes: continued cooperative 
studies. on.canaigre and sumac; selection of high tannin strains for 
cultivation; increased field production of canaigre; preparation OD iene 
‘bulletin on domestic sumacs;further - studies’ on curing, effects of. heat- 
ving and drying on quality, and: ‘comparison of ‘tanning properties of 

_ different. domestic sumaes; ‘continued - studies for’ improvement .of metii- 
ods for. leaching canaigre;, ‘preparation, of tanning extracts.and .econo- 
mical utilization of canaigre starch and’ sugar ; and a. ‘project for the 
development of. Florida’ scrub oak bark conducted ‘in’ cooperation with 
the Engineering and Industrial Experiment Station of the University of 
aa oan *» 


wn 


| RESEARCH PROJECT: RRE- fete (9) -B- 5 ae Leather Investigations. 


och De ‘now a opt ded) war material, aa a national necessity. at ‘eit 
times. “Investigations, having as their objectives the evaluation of 
quality. and serviceability of leather and the deve] Lopment of, better 
leathers. for special purposes, have been in progress for many .years. 


. Some of the studies conducted which are of particular interest in- 


clude: development’ of methods for analysis and physical testing; first 

_ extensive organizéd wearing tests conducted with soldiers. and civil- 

_ ians to determine relative wear resistance of different kinds. of sole 
- and mpper leathers and of leathers from different parts of the hide; 

_ acquiring comprehensive data on composition of American sole leathers; 

development of preservative and “waterproof ing treatments for leather; 

demonstretion that deterioration of bookbinding leathers is primarily 

. due to acid pickup from polluted atmospheres; development of standard 
‘gas chamber for accelerated aging tests on leather and as an aid in 

evolving leathers resistant: to decay; demonstration that chrome, 


. ’chrome, xetanned vegetable, and alum retanned vegetable leathers are 


more resistant to acid- rot. than vegetable tanned. leathers ; .determina- 
tion_of., physical properties of alum retanned vegetable leathers, 
obtaining results showing that these leathers compare with chrome 
-leathers: in their resistance to moisture at’ elevated temperature, and 
- suggesting that they might be used to replace chrome leathers in 
event of a chrome shortage; development in cooperation with the Tan- 
-ners' ‘Research Laboratory of a tentative method for evaluating effec- 
tiveness of fungicidal treatments for leather; and development, at the 
request. of the Ordnance Department , of methods and:a. treating compound 
for rendering leather carrying cases moisture and mold resistant, and 
for rendering leather knife handles resistant to staining, molds. and 
embrittlement. Work now in progress includes: continuation of studies 
‘on alum retanned vegetable leathers, particularly as related to shoe 
_-—s upper and insole leathers; studies requested by Ordnance Department 


priggee Yh oe 
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of various volatile fungicides with the object of selecting an effec- 
fective fungicide and developing a method of application for the 
successful protection of optical lenses against fungal growth; and 
development of equipment suitable for measuring the resistance of 
upper leather to scuffing, and of sole leather to abrasion. 


~ 


Oil and Fat Division © 


RESEARCH PROJECT RRL-4-(7)-OF-1. - Investigations on the Chemical 
Modification, excepting Polymerization, of the Unsaturated Fat 
Acids and their Derivatives. 


Methods have been developed in the laboratory which offer considerable 
promise of being useful in large scale commercial production of oleic 
acid of relatively high purity from animal fats and oils. The process 
consists essentially of selective hydrogenation of the fats to produce 
the linoleic acid content below 1%. This is then followed by conven- 
tional hydrolysis and pressing or preferably by hydrolysis and crys- 
tallization from a solvent such as acetone. Removal of the linoleic 
acid eliminates the necessity for actual crystallization of the oleic 
acid. 


Work on the preparation of chemical derivatives of oleic acid, particu- 
larly those obtained by oxidative reactions, has been intensified. Con- 
siderable advances have been made in the preparation of epoxystearic 
acid. Moreover it has been discovered that when 30% hydrogen peroxide 
is added to a mixture of formic acid and oleic acid, very little avail- 
able oxygen is lost. Since this makes possible the oxidation of oleic 
acid with an equimolecular quantity of hydrogen peroxide to give 9,10- 
dihydroxystearic acid practically quantitatively, it is hoped that this 
discovery will furnish the basis for an industrial process for the pro- 
duction of this latter compound, 
RESEARCH PROJECT RRL-4-(7)-OF-2. - Investigations on the Utilization 
of Animal Fats and Oils as Raw Matertals for the Production of. 
Surface Active Agents. 


{Bn investigation of tallow soaps for use as emulsifiers in the produc - 
. tion of GR-S synthetic rubber carried out in cooperation with Rubber 
Reserve Company has been essentially completed. It seems probable that 
the presence of, and variations in, polyunsaturated constituents in the 
emulsifiers are to a high degree responsible for retarding, and varia- 
tions in retarding, the polymerization of GR-S synthetic rubber. Mild 
selective hydrogenation of the tallows used in the vreparation of the 
soaps is indicated as the best remedy for the present difficulties in 
the process. ; 


We are at present engaged in the large scale laboratory preparation of 
certain fatty acid derivatives which are of considerable interest to 
the Naval Research Laboratory for certain usés which ‘dre confidential 
at present. vie henge 3 in ry uy 


re eit Bristle Fiber. 
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Considerable yore is beeee dona! ‘on tHe: ‘Somparison. Gf aitteront, por) 
methods for determining ‘thé: stability’ ‘of ‘fats. both in the- presence and. 
absence of a large numbér of added’ ‘antioxidants of several different. 
chemical . ‘types, - Moreover, ‘the results: obtained py. the rapid methods *: 
are: being: compared with. tabi lity as measured by actual | storage... 

When more data become: available. oi may be possible in most instances 
to predict more accurately the storage life of shortening from the, ° 
stability as determined by a rapid method. 


Results: obtained ‘in the: investigation of oxygen. veeorot ion of See! SAN 
fatty components of. lard: have shown that the ease of oxidation, of a | 
fat in the absence of antioxidants is ‘dependent upon the presence. and 
percentage “of polyunsaturated fatty constituents. The results: pia aa 
why selective hydrogenation of° fats ‘increases resistance to. prldat 2 
rancidity to a rene dn extent ‘than: ‘non-selective hydrogenation,. ; 
Work on. prrcail: Bea evaluation of antioxidants suitable for use. oe 
animal fats is being continued. A cooperative research program of | 
considerable magnitude with the Subsistence Research & Development 
Laboratory of the U. S, Army Rue hex inae yer, hye 2e being prosecuted, 


; Protein Division 


_ RESEARCH. PROJECT RRL-lt- (eon ~ The Conversion of Milk Proteins to _ 
hier anand Utilizable Fare 
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A briabis fiber: ‘tas: been’ Cie heck “from casein awhich is suitable for... 
paint brushes ‘and otier typés’ of” brusheg. . ‘The fiber is made by-ex-2 91+. 
truding casein containing fron 30'-t6 Tre) ‘percent water through an «ti 
appropriate die heated to 2009..204° F. The fiber is made black, more. 
durable and stronger hy stretching in an aqueous quinone salution.. 
Paint brushes mage from casein bristles are satisfactory for, use with . 


oil paints, being resistant’ to organi¢ solvents. However, they: soften 


when. soaked: with water ard are not suitable for use with water paints, — 
Casein bristle brushes pick up and carry. paint well, are resistant to — 
abrasion and make a smooth film, The casein ‘priatle fiber is approxi- 
mately two-thirds as strong as natural bristle and is less tough. 


Further experimentation is directed toward the improvement of the case-ez .. 


in fiber and its commergial development. Rock companies have obtained «. 
permission for making casein bristles by our “method. 


Casein Textile Fiber 


ae very large notentiais use for proteins lies in the’ development of a 


more satisfactory gynthetic textile fiber, a "protein rayon" Such 
work is being intensively pursued in Jnboratories throughout “the 


world, and result’; to date indicate that an industry of large magnitude 
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will develop. In this laboratory we have produced a. casein fiber which | 
is stronger than similar fiber now on the market. Supplementary stud- 
ies of dyeing, acetylation and other finishing treatments, physical 
properties and test methods, and internal structure as shown by X-ray 
have been carried out which have given us chemical and physical know- 
ledge of the fiber. This knowledge enables us both to anticipate its 
performance under a wide variety of conditions and to direct our work, 
especially toward further enchancement of the wet strength. 


Plastics 


Improvements in the molding characteristics and dimensional stability — 
of plastics made from formaldehyde-treated casein and casein otherwise 
modified (see project above) have been obtained. For exasple, a mold- 
ing powder formulated with a suitable type of organic plasticizer has 
given satisfactory moldings which are dimensionally stable to ordinary 
atmospheric conditions. ‘The tensile strength is not decreased as when 
additional water is used, and the water absorption is curtailed. 


RESEARCH PROJECT RRL-h-(6)-P-2. - The Production, Purification, and 
Characterization of the Proteins of Milk, wie ‘ 


Composition and Fractionation of Casein. 
aE Fractionation of Casein 


A knowledge of the composition of proteins is necessary for a systematic 
investigation of the various aspects of their utilization. Studies were 
accordingly undertaken on the protein components of which casein is com- 
posed and their separation. It was found possible to separate casein by 
a chemical pro¢edure into two fractions which correspond to the two com- 
ponents indicated by electrophoretic analysis. These two fractions, o - 
and B-casein, are not homogeneous proteins, but each consists of more 
than one component. Neither of these fractions offers sufficient 
advantages over the unfractionated casein to justify using the complex 
fractionation procedure on a large scale basis. 


An important result of this investigation was the detection of a pro- 
teolytic enzyme in casein. This enzyme is present in all preparations 
of commercial and highly purified casein and causes its slow hydrolysis 
in solution. The information obtained on the behavior and properties of 
the enzyme are essential in defining the optimum conditions in any in- 
dustrial process employing casein. 


A simple and economical method has been devised for preparing casein on . 
@ small soale for commercial purposes. 


Whey Protein 


The use of precipitating agents in the recovery of proteins from cheese 
whey has been studied. It was found that organic sulfates and sulfonates 
are excellent precipitating agents for whey proteins. A simple method 
was devised for preparing cellulose sulfate. Whey protein recovered by 
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_ RESEARCH PROJECT RRL-4-(6)-P-2. (Continued) 


means of cellulose sulfate is water soluble and heat coagulable. It 
was found that glues and fibers prepared from whey proteins were in- 
ferior to serertte Wet ct products prepared from casein. 


RESEARCH PROJECT RRL- me (6)-P- 3. - The Chemical Modification of Milk 


Proteins. 


Casein ey been modified chemically by a variety of reactions to de- 
crease its affinity for water and thus to enhance its usefulness for 
making plastics and fiber. Extensive investigations of the acylation 
of casein and of the modification of the protéin by cyanate treatment 
have yielded improved casein molding powders. This, strong plastic 


articles with materially increased resistance to water and concomitant 


dimensional stability have been molded directly from casein modified 
by the introduction of higher fatty acid residues. Unusually strong 
plastic objects with relatively low water absorptions have been made 
by direct molding of cyanated casein. In contrast to such molding of 
the finished article, the commercial process in use today for manu- 
facture of protein plastics is more complicated, involving hardening 
of the shaped article in a formaldehyde bath. ; 


A quantitative investigation of the benefits to be derived from the 
acetylation of spun casein fiber has established conditions whereby 
increased resistance to boiling solutions as well as reduced affinity 
for dyes: may be attained. 


"RESEARCH PROJECT RRL-4-(6)-P-4, - The Composition and Structure of 
Pure Proteins and Derivatives.. 


OA HATE portion of this program, an exact study of the amino acid 
composition of pure proteins, has been held in abeyance during the 
war. One phase which has been investigated is the effect of protein 
structure and derivatives upon water absorption, Thus, casein as 
well as other proteins, chemically modified proteins, protein fibers, 
protein plastics and amino acids (protein units) have been subjected 
to extensive tests, An important study of the ny hahah of B -lacto- 
globulin crystals was completed. 
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Ee NORTHERN REGIONAL RESEARCH LABORATORY 
; Rahat all ‘#H. T. Herrick, Director. 


Divisions and Division Leaders 


Sas bol Division Leader 
P A Analytical and Physical Chemical R. T. Milner 
: CD Commodity Development J. H. Shollenberger 
its E Engineering and Development C. T. Langford 
F Fermentation R.-D.. Coghiit 
MF Agricultural Motor Fuels: C, T. Langford (actg.) 
OP O11 and Protein J. C, Cowan 
R Agricultural Residues BE. C, Lathrop 
SD Starch and Dextrose G, E, Hilbert 
Commodities 
5-3 Agricultural residues 
5-7 Corn, wheat, and other cereal crops 
5-8 Soybeané and other oilseed crops | 
& Research projects 
: Page 
mes } A-l Analytical chemical biepedeameerons nul rae Pea igted a wily sa ghia ok 
A-2 Physicochemical and physical investigations. di sin Sree Baa aac 18 
% CD-1 Collection, preparation, and storage of materials required 
wR for the research work of the Laboratory and the integra- 
| tion of the developmental work of the Laboratory with 
! the breeding, selection, and production work of Federal, 
4 State, and private Apericiael te lag toacies eet 
; CcD-e2 Agricultural, - ‘industrial, and market surveys for He 
| ties, products, and processes. dite aid a iet a. < woctigr kc. > UAL 
E-1 “Engineering and pilot plant development . ek rear ter Ge he (rn 
E-2 Processing of cereal grains on a pilot plant scale Brey bet ve ane 
F-1 The maintenance of a collection of industrially important 
| yeasts, molds, and bacteria. . . soto, AL 
. F-2 A study of the natural history and variability of “4ndus- 
trially important micro-organisms, .. : 42 


: & -F-3 .A survey of the fermentative activities of individual or- 
a ganisms contained in the culture collection of indus- 
; trially important yeasts, molds, and bacteria. ..... 42 
F-4 The development of industrial fermentations using corn, 
wheat, and other cereal crops or products derived from 
them as substrates’... . ae Nid 42 
F-5 The development of industrial fermentation processes using 
‘agricultural residues or products derived from them as 


substrates ... Rae. 
F-6 The isolation, identification, and utilization of chemi - 
cals produced by fermentation. oie oe 7 43 


MF-1 Pilot scale technological investigations of ‘the "production 
of agricultural motor fuels and byproducts by fermenta- 
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MF -3 Laboratory:seate eoehnol ates investigations ‘of the pro- we 
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MF-2 Formation.” “4evelopment, be i.e roan testing of | 
gaseous, liquid, and solid motor hk from agricultural | 
materials, jae a gen at yh 


_, duction of motor fuels and byproducts.:from agricultural «/ 
“Cmateydateniiy woe : yh 

OP-1. Composition and processing of soyheans: and : other: oileeéds, 
~""andvof corn and other cereal ataiiy ‘for oils ea BRO ik 
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QP-2 Modification of ‘Linseed, soppean and other regctanie « oils ; 

pd gd of the Northern region and the components: thereof ; te 4S 
OP-3 Polymerization reactions of soybean and linseed oils, vise 

hl ‘their fat acid components and derivatives. . 1... 60... 0 chs a 

‘OP-4 Soybean, linseed, corn, and other protein inveatigations ys ; 
~R-1° Development of papers and pulps from agricultural residues 46 

R-2 Development of building materials and miscellaneous prod- sd 

ucts from agricultural residues. ..., Ramp | ¢, gh 

R-3 Development of plastics and plastic- ‘like materials from 2 

agricultural residues. ... tes eat ‘ 46 ant 

-R-4 Investigation of chemical constitution, reactions, and oa 

physical properties of lignin obtained from agricultural Bo’ 

residues ... pee. ote 

R-5 Development of industrial uses for’ hemicelluloses ‘and ‘de- an 

be rivatives from agricultural residues .. . 5 Blo als ei 

SD-1 Starch granule formation, properties, and pg Men gi ee aus i 
SD-e Starch structure, properties, and hydrolysis oral wih aha eSihtra'c), SRE 
SD-3. Starch: chemical conversion... 48 


SD-4 Dextrose: modification, condensation, aad, polyuertzetion 9 
SD-5 Dextrose: rearrangement. and degradation... . Aga ya te eas TK) 


Analytical and Physical Ghemictny Division 


RESEARCH PROJECT RRL-5- (GB, hy 8)-A- 1, - Analytical Chemical Investi- 
gations, — : AN 


The chemical composition of representative samples of corn, wheat, . a 
sorghum, sunflower, .and safflower shave been determined to furnish: Ain- ) 
formation for the ‘research, of the, Laboratory, and to evaluate the in- alk 
fluence of climate and. variety. on. composition and hence on ultimate use a 
of the crops. Improved methods for determining starch in cereals have . 
been Studied and adopted. Improvements in the analysis of soybeans for’ ee 
oil, in the determination of moisture in cereals and Oilseeds, and in 
the. analysis of, oils are being studied... A large number of. we aires te x 

analyses are carried out for the Bie Rin as a orgies . Bares 


RESEARCH PROJECT RRL-5- 635 1, By Aad. i Physicochemical mand Payetee? ee 
Investigations, a 


Physical methods of enyate have been epee: on perdeta iin and ee 

derivatives, starch, oils, and many other materials of importance in 
the research program of ,the Laboratory. Absorption spectrophotometry 0 
in the ultraviolet and X-ray diffraction pictures have been of service, | 


oben eg 3 
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paperanian y: in identifying peniel vine. starches, and olls, Equipment 
for absorption spectrophotometry in the:.infrared' region has been ordered 
and will be used in studying. ‘Oils and arene ane products from the 
‘saccharification Os egricultural FReTauee 


Commodi ty Development, Hieron 


RESEARCH 1 PROJECT RRL-5-(3, 1, 8) -oney, ‘Collection: Preparation, and 

Storage of Materials Required. for the. Research Work of the Labora- 
tory and the Integration of the Developmental Work of the Labora- 
tory with the Breeding, Selection, is Production Work of Federal, 
. eee and Private. Agencies. 


Records are maintained and remibie reports are made on the current pro- 
duction, supply, and utilization situation of wheat, corn, and other 
cereal grains, and of soybeans and other oilseeds. New industrial. devel- 
opments on the utilization of these commodities and related commodities 
are reported, special emphasis being directed toward the productive 
capacity and the source materials for the alcohol industry as a whole, 
The economics of the ‘production and utilization of starch and gluten 
from wheat and wheat flour are being studied. 


Statistical investigations are being made of data resulting from organ- 
oleptic testing of oils, and of data resulting from penicillin assays. 


RESEARCH PROJECT RRL-5-(3,7,8)-CD-2. - Agricultural, Industrial, and 
Market Surveys for Commodities, Products, and Processes. 


Agricultural materials used for special experiments are obtained as 
needed. Besides these, series of samples'are obtained for general phys- 
ical and chemical analyses. The data thus obtained are compiled, studied, 
and made available for formulation of plant breéding aims and their in- 
tegration with quality requirements for industrial utilization purposes. 
These series include: 


Wheat and corn samples representative of commercial grades; 
Waxy} varieties of all the different Bia ea 


Varietal and environmental samples of corn, wheat, sunflower seed, and. 
sorghum grain; 


Samples of three series of single cross corn et A grown at state 
Pree stations; and 


Samples of various kinds and varieties of agricultural residues. 
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Engineering Divistn 


‘RESEARCH PROJECT RRL- 5- ( a, 7, )-Ba. - ‘Engineering and Pilot Plant rahe 


Development. five | Pee ink : Na eee Pade 
Research SHAE eA, under this Gre iaak ig onereely re ‘the ‘tield of 
chemical engineering and is concerned with the development of aio it 
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originating in the research divisions of the Laboratory. ig ie /necea 


sarily a comprehensive project, including industrial analysis,’ pilot: 
plant‘ testing, and engineering desten work. on nearly every type of 
problem studied in the entire Laboratory. A recent accomplishment 
which typifies the scope of the project was the pilot. plant develop- 
ment-of a process for recovering butylene. glycol from fermentation... - 
liquors, At present, the prablems. under investigation include the 
fractionation of vegetable oils and derived products by the use Of 
liquid-liquid extraction and the production of. saccharic acid from, 
eek ns 


| RESEARCH PROJECT RRL-5- (1). ies: Procbest ne of Cereal eocane on a 


bie Plant Scale, i 
start and. eeaompatyd ne. eta by of hee hietory, ‘are ee ‘from 
cereal grains on a pilot plant: scale as required for research purposes 
in other divisions of the Laboratory. Pilot plant experiments on the 
“processing of cereal grains for the purpose of developing new and im- 
‘proved methods of operation are also carried out. Recently a new pro- 


cess has been developed for the. production of wheat starch from whole 
- wheat,, Problems under investigation at the present time include the — 


fractionation of starch into amylose and amylopectin, the production 
of undevitalized wheat gluten, and a determination of the optimum 
conditions for producing steepwater to ‘be used in the MAUL EC bits of 
oe yeaa 


‘Fermentation Division | 


: ee ‘< 
RESEARCH PROJECT RRL-5- (3, OY eB aL, |e The taro ne res of a Collection 
of Industrially Important Yeasts, Molds, and Bacteria. 


For extensive work in the general field of fermentation, a good col- . 
lection of micro-organisms having industrial significance is essential. 
Such a collection was established early in the history of this.Labora- 
tory, and at present is composed of approximately 2,000 strains of 
molds, 1,000 of yeasts, and 600 of bacteria. This collection gradual- 
ly increases in size, but no attempt is being made to add to it ex- © 
tensively, except in. the cases of specific organisms such as . 
Penicillium notatuni ‘and Aspergillus terreus, which are of immediate 
concern to us, The collection is earried on conventional agar slants, 
but in addition is completely lyophilized in triplicate. ‘This; collec~ 


¥ 


tion contains practically na Rathbeenic organisms, ES Meg pase 


Cultures are sent on request (at no charge) to otHer Poe 


cies, State Experiment Stations, and university and industrial research © 
workers to whom we are under obligations or who are working with PLOM VG 
cesses developed at this Laboratory. In general we prefer, whenever 
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Ph ebaarei 6, to deposit cultures’ which are in demand with the ‘American 
Type Culture Collection and refer requests to them. ‘There is a free in- 


Rerchange of cultures osetia seri two collections. 


RESEARCH PROJECT RRL- sy (3, 7)-F-2.. - A Study of the Natural History 
_ and Variability of RERUN eres Important Micro- -organisms, 


A ecasagut: industrial eormentevion is dependent primarily on the 


quality of the microorganism which. brings it about. Wild strains of a 
species, isolated at random from natural sources, vary enormously in 


the efficiency with which they carry out a given. reaction, In addition 
to conducting extensive surveys for the purpose of finding the best 
organism available for a given purpose, it has been found advantageous — 
to take the best wild strains available and improve them by processes | 
of selection or by deliberately bringing about variation by means of 


such devices as ultra-violet irradiation, X- “ray Motta thet or hytridiza- — 
tion (when possible). ait 


Procedures of this nature have Bese used successfully by the Fermenta- 


tion Division in the development of improved strains of Aspergillus 
terreus for the itaconic.acid fermentation, and they are proving to be © 
of great vaiue in the development of.improved strains of Penicillium 
notatum and Penicillium chrysogenum for use in the production of 
penicillin. Variations of these methods will continue to be used as 
new fermentation processes are studied. 


RESEARCH PROJECT RRL-5-(3, 7)-F-3. - A Survey of the Fermentative | 
Activities of Individual Organisms Contained in the Culture Col- 
lection of Industrially Important Yeasts, Molds, and Bacteria, 


- 


The Culture Collection of the Fermentation Division contains hundreds 


of microorganisms whose potentialities: in the field of fermentation 


are completely unknown. There is no question but that a thorough 


survey will uncover new metabolic products which will find uses in the 


chemical industry and can be commercially exploited. This is parti- 


Satan true in the case CF molds. 


As soon as the press of ‘erebent urgent problems is somewhat eased, it 
is contemplated that a survey of the chemical activities of some of 

these lesser known organisms will be inaugurated. At present no work 
along this line is being conducted . ua i 


"RESEARCH PROJECT RRL-5-(7)-F-4. - The Development of Industrial 
Fermentations Using Corn, Wheat, and Other Cereal Crops” or Products 
Derived From Them as Substrates. 

The Pieyeee dsorsseatn the core of the work of the Fermentation Division, 
as it is the new fermentation processes developed in this connection 


which represent actual increased use of the Laboratory's commodities. 


SR kt TE DROP GE Menu ache eee Oa eee 


Tage 


| Bisa PROIRCT BRL: (7)-¥olh. fcontimdedys 0.” | | a 


hyo processes are now in the-developmental stages, those producing - 
penicillin and itaconic acid. Work on the penicillin problem, conduct- 
ed for the. past three years, has formed the basis for an - industry ‘which 
- in 1945 will produce approximately 4,000 billion units -of penicillin, 

enough to treat about lp 000,000 hospital cases. The use of corn steep 
«tiguor and lactose in the culture medium, both developed in this Lab- 
oratory, will result in the consumption of apbroximately 12, 000, O00" 
pounds of the former and 8,000,000 pounds of the latter during the 
present calendar Seca 


eS ae 


During the past six months, the itaconic acid process, using Aspergillus 
terreus in surface culture, has been given to the public. Although — 
there is-still room for much improvement in this process, it can, at 
present, produce one pound of itaconic acid, of a grade suitable for’ 
use in the plastics industry, from each three pounds of glucose used. 


The Hevea ybimeet of other new apes AO will be undertaken as oppor- 

‘tunity offers. 3 

RESEARCH PROJECT RRL-5-(3)-F-5. - The Development of Industrial 
Fermentation Processes Using Agricultural Residues or Products 
Derived from Them as Substrates. 


This project, which is adequately described in the title, is in abey- 
ance at the present time because of the press of other work and in 
view of the Synthetic Liquid Motor Fuels Project being carried on by 
other Divisions of this Laboratory. 


RESEARCH PROJECT RRL-5-(3,7)-F-6. - The Isolation, Identification, 
and Utilization of ‘Chemicals Produced by Fermentation. 


In the course of the survey referred to in one of the projects above, 
new compounds will be encountered. These must be isolated, purified, ae 
and. identified; or if they are new compounds, their structure will, a 
in many cases, have to be determined. At the present time, work on 
this project has largely to do with the chemistry of penicillin, 
although work has recently been completed on the structure of -a new 
acid which is produced in small amounts during the itaconic acid 
fermentation. 


Another phase of the work under this project will be the eruencad s of 
derivatives and the development of new industrial uses for slegkctal oD ah 
products. 


Agricultural Motor Fuels Division 


RESEARCH PROJECT RRL-5-(3,7)-MF-1. - Pilot Scale Technological In- 
vestigations of the Production of Agricultural Motor Fuels, and 
Byproducts ty Fermentation. | 

A fermentation pilst plant complete with cooking, fermenting, | 
distilling, evaporating, and drying equipment capable of processing two 
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RESEARCH PROJECT RRL-5- (3,7)-MF-1. (Continued). 


hundred bushels of grain per day has been designed and installed. 
This plant has been employed for the production of anhydrous alcohol 
».: and butylene glycol from cereal grains. The fermentation of acid- 
hydrolyzed agricultural residues to ethyl alcohol, acetone, and butyl 
alcohol for use as fuel adjuncts is now under investigation. 


"RESEARCH PROJECT RRL-5-(3,7,8)-MF-2. - ‘Formation, Development, In- 
vestigation, and Testing of Gaseous, ‘Liquid and’ Solid Motor Fuels 
. from Agricultural Materials. 


-In order :to investigate the suitability of liquid motor fuels derivable 
from! agricultural: raw-materials; two standard single-cylinder test en- 
gines and a six cylinder Plymouth engine have been installed.. Accessory 
equipment is also available for testing the effect on power output of 
-inketvair temperature and: pressure, compression ratios, cylinder and 
manifold injection,:spark advance, and’ engine speed. Extensive data 
shave been. compiled on ‘the behavior | ‘of ‘various agricultural motor fuels 
Hig escureoal estes reference to-the ‘octane number of various diends. ‘The 
water. tolerances of alcohol -hydrocarbon ‘mixtures have been measured and 
the. antiknock’ properties. ‘OF: ‘ironpentacarbony1 in aléohol fuels” have 
been demonstrated ;. A pao chan Aner a 4ok employing corncobs has 
been designed, :.># 


: RESEARCH PROJECT RRL-5-(3,7,8)-MF=3. - . Laboratory-Scale Technological 
~ Investigations of the Production of Motor Fuels and Byproducts 
ci Spal otic ae ace, 


Paty aati gusiong: are: veing spas to veretuete. fermentation methods for 
‘the production of motor fuels from agricultural materials. ~ ‘These ‘stud- 
ies have. involved a survey of sources of: fermentable carbohydrates as 
~well as the most practical methods: of cooking, saccharifying, ferment - 
; a? and. Pan evPrane PIB TOS nee from each material. 


eats nippoved: proceduré: has been devéloped foriecoiira, cereal grains , 
which. increases the rate and degree of saccharification’ when malt is 
-added. Conditions have been established«for the ‘production of indus- 
trial.alcohol from cereal grains substituting acid for malt’ enzymes. 
The fortification of fermentation byproduct feeds with vitamins is’ 
being studied by cultivating various microorganisms in the fermenting 
residues. In this connection, or ‘organisn - ‘thas been found which’ is capa- 
ble of synthesizing, under controlled conditions, unusually large 
ee ire of vitamin BO, 
ag O41 and Protein Division’ ~~ 
RESEARCH PROJECT .RRL-5- (7 ,8)- OR). - Composition and yay of 
. Soybeans. and Other Oilseeds, and o Corn and Other. agetehete aber fae 
for Oils. and eae i iatee ae 


Research ‘in this project. sere ‘been confined mainly. to. Lee, Shvenouse 
a crop which lends itself well’ to large-scale production, the. present 
methods of industrial processing do not give products of superior quality. 


a ese ‘ 
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Consequently, considerable effort has been expended to obtain new meth- 
ods of separating the oil and protein from the other constituents. It 
has been determined that alcoholic extraction of soybeans gives oil _ 
and protein which are superior in color and taste to expeller or hexane- 
extracted products. Research on a process of extraction with alcohol, 
on the flavors which develop in soybean oil and meal, and on the minor 
constituents which may be responsible for flavors is being continued. 


RESEARCH PROJECT RRL-5-(8)-OP-2. - Modification of Linseed, Soy- 
bean, and Other Vegetable Oils of the Northern Region and the 
Components Thereof. 


Research in this project has been restricted primarily to investiga- 
tions on the shifting of double bonds in polyunsaturated fat acids. 
Isomeric products obtained by alkali isomerization of linoleic acid. 
have been isolated and identified. Similar products from linolenic 
acid have been investigated, but isolation of pure products has prov- 
ed to be very difficult. Catalytic methods of isomerization which do 
not cleave the glyceride molecule are being investigated, and potential 
uses of the resulting conjugated oils are being evaluated. 


RESEARCH PROJECT RRL-5-(8)-OP-3. - Polymerization Reactions of Soy- 
bean and Linseed Oils, Their Fat Acid Components and Derivatives. 


Soybean and linseed oils contain appreciable amounts of polyunsaturat- 
ed fat acids which are potential sources of industrially important new 
materials. By heating these acids, polymeric (dimeric and trimeric) 
fat acids are obtained which can be used to make a wide variety of 

- polymeric derivatives. The ethylene glycol polyester of these poly- 
meric fat acids can be.made into a rubber replacement for some specific 
uses, and the ethylene diamine polyamide is being produced on a semi- 
commercial scale and is being used for heatsealing of food containers. 
Many other interesting polymers have been investigated, but their 
utility has not. been established. Research on other modifications of 
the polyunsaturated fat acids are being investigated to give new 
derivatives which may have industrial importance. 


- RESEARCH PROJECT RRL-5-(7,8)-OP-4. - Soybean, Linseed, Corn, and 
Other Protein Investigations. 


Two major uses for industrial proteins are synthetic fibers: and plywood 
adhesives. A process has been developéd for using. Merco corn gluten 

or a special grade of soybean meal as an extender for phenolic-resin, 
plywood glue, Plywood prepared with glue having a ratio of two parts 
of proteinaceous material to three parts of resin, meets specifications 
for exterior plywood, Zein fibers have been prepared by the wet- 
spinning method. Dry tensile strengths equal to the good grades of 
wool and wet strengths equal to about two-thirds that of wool have been 
obtained. Additional research is now under way. 
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Agricultural Residues Division 


RESEARCH PROJECT RRL,5»(3)-R-1. - Development of Papers and-Pulps 
from Agricultural Residues. 


Alpha-cellulose produced from rice and barley straws because of the 
narrow diameter of the fibers has been found particularly suitable for 
use in the manufacture of air filters in gas masks. 


The development of methods for pulping soybean straw, sugarcane bagasse, 
hemp hurds, and other cereal straws for the production of corrugating 
board used. in shipping containers has been of material assistance to the 
28 mills operating in the strawboard industry in supplementing the short- 
age of wheat straw formerly used solely as the raw. material, 


Studies are being continued to discover those properties of cellulose 
pulps produced from agricultural residues which adapt them for use in 
Specialty papers. 


RESEARCH PROJECT RRL-5-(3)-R-2. - Development of Building Materials 
and Miscellaneous Products from Agricultural Residues. 


A pilot plant study to develop an economical process for manufacturing 
structural insulating building board on a scale small enough for a rural 
industry has demonstrated the technical, business, and cost problems 
which must be solved. This study is Bimced completed. Work is now under 
way to develop better methods for the use of agricultural residues in the 
manufacture of such building materials as structural insulation and hard 
board. 


Noreseal, recognized as a satisfactory cork substitute for use as a liner 
in crown seals for bottling beverages and foods, is composed of about 30 
percent peanut shell pith, together with glue, glycerine, glucose, and 
formaldehyde. Pilot plant studies: to. Catan: manufacturing details and 

_ cost mana are almost complete,  ~ *, 


As a raeule of. cooperative work with the Bureau of Aeronautics, ground 
corncobs have been adopted by the Navy as the standard soft grit for the 
air-blast removal of carbon and oil deposits from See aoe Saban 


RESEARCH PROJECT RRL-5-(3)-R-3. - Development of Plastics nad Plastic- 
like Materials from Agricultural Residues. 


Contrary to past belief it has been demonstrated that wood flour, long 
used as the filler component of phenol-formaldehyde plastics, can be 
satisfactorily replaced with dry gvound agricultural residues, such as 
corncobs, flax shives, hemp hurds; and straw. The phenol- -formaldehyde 
plastics were developed around the use of wood flour as filler, and con- 
sequently the resin component selection is most favorable to wood flour 
usage. When a proper selection of the resin component is made with 
agricultural residue flours, the plastics produced ‘are not only equal to 
wood flour-filled plastics in physical properties generally, but in some 
cases, such as with the use of corncob flour, have proved superior to 
wood flour-filled plastics, 
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RESEARCH PROJECT aan 5- Me ee 3. (Conbded) 


General -purpose “phenols formaldehyde molding: caiecee Meine vob flour 
as filler ‘contain about! 17 percent’ ‘phenol~ formaldehyde resin. Plas- 
tics of equal ‘physi¢al ° ‘properties are now made possible by the use of 
a agricultural | residue flours, a newly amelie On BIRR GEE DE ane only 
eS, Benceny of phenol- ~formaldehyde” resin, Bios pesicin tey Vann en UY 
The continuous process. for the dagetinrttication of ‘geal oak Ed resi- 
dues. represents a new ‘potential source of “large ‘amounts of lignin at 
low costs, A study is being made of the possibility of using this 
teen, to produce Leb he tility and Basan miami Naya: ae Anns ot 


“RESEARCH PROJECT RRL-5- (3) -R- 4s <Tigestigabtion, of. ‘hend cat Con- “iar 
stitution, Reactions, and Paes Properties of, ‘Lignin. Obtained 
AR eS ae ea rbaenomT ae 


Due to more ‘pressing war Yi) hese: atudien’ ‘eaige eb ‘held in 


+ abeyance until recently. Work is now underway on the chemical reac- 


tions and the possibilities of producing’ derivatives of..lignin re- 


. sulting from the saccharification of agricultural, residues.. _ Work is 


directed particularly towards converting the lignin to. liquid fuel 
PEE SSU CLS, and to compounds poate? ‘in. SA ahaa PLASLEGS 


RESEARCH PROJECT RRL-5:( 3)-R- 5 = Development. of ‘Industrial Uses 
for Pena Cr a Uneoee and Derivatives from Agricultural. Residues. 


“Methods of. producing the ‘following: products from: furfural have been 
>. developed: | AR ,3-and as ,4-pentadiene™ and 2-vinyl furan for. use in elast- 
a, .QMers and resins; tetrahydrofuran and dihydropyran for. possible use as 


liquid fuels; and certain important pa tonetera iba: intermediates. 
This work is continuing. ; dei bis Ne 


oa A process for converting 2 ,3-butylene glycol to..1,3-butadiene by 


Ng not exceed one percent: : eee Say 


‘pyrolysis of the glycol ‘diacetate at 590°C. has been developed through 
the laboratory and @ 160 1b./day pilot-plant stage. . The process, after 
being. operated in a one-ton per day pilot plant by an industrial com- 
pany, was reported to the Office of Rubber Director -by a.,consulting 
engineering firm'as being entirely practical. . . Engineering, plant con- 
struction, and cost details constitute a part of the report. The 
butadiene yield is “68 percent of theory, together with the production 
of, about 10° percent of methyl : ie Dapicine while acetic acid losses 


oat 


inet continuous: process for Seaciaeauann hari euean residues has | 


i) 


Be __ been. developed which will produce 2,000 pounds of glucose, Bt 600 younds 


_of. xylose, 200° pounds of furfural,- and 1,000 pounds of ‘lignin from 3.3 
tons. of corncobs, : - bagasse’,’ peanut shells, or. other farm wastes. By 
_ the use of eudtable micro-organisms the sugars, glucose . and xylose, 
can be fermented to a mimber of liquid. ‘fuelts.. The xylose can be con- 
verted to furfural in high yield;°which may«be.used. directly or in 
the form of certain of its derivatives as liquid fuel. Lignin is 
converted by hydrogenation to liquids of possible fuel value, 


WO 


"Starch and Dextrose Division 


RESEARCH PROJECT RRL-5-(7)-SD-1. oe “starch. ‘Granule’ ¥ormation, 
: _ Properties, rat OR Ree 


Most, or" ae a nanenriay” uses for Shree, are ‘dependent. ‘on its ‘colloidal 
and physical properties in, water... ‘Work has therefore been conducted 
on: evaluating. the. factors.-which affect. the properties of the pastes, 


‘in-particular, the effect. of the degree of granule breakage as brought 


about by rate. ‘of. stirring and. pasting. conditions on viscosity .” The 


effect of commercial» ‘processing. conditions on the properties of starch 


has-been studied... The fonction of sulfur. dioxide which’ is. used by the 
corn wet-milling industry. to soften.corn prior to milling has been 


found to be die to: the. aisintegrating action of sulfnr dioxide on the 


protein matrix in which the starch.jis: imbedded. in the endosperm. 


Starch sponges. prepared: by: freezing. starch pastes, have been tested 


as surgical dressings and incorporated in a variety of processed foods 


to improve their: palatability. and. characteristics. . New. uses for starch 


sponge are promising. 


- RESEARCH PROJECT RRE- ahaa “ah 2. - Starch Structure, Properties, 
at eee rr : Rea ae Mee ee yest 


Practically. no:: eaven! is. rere Cael by. industry’. ‘for the production of 

chemical: raw materials. Use. Of: starch for. such. ‘purposes is dependent 
on the ‘development..of an. economical method, of ‘fractionating starch and 
On the characteristics of-.the components “and their derivatives. “A wide 


sme of corganic: compounds has been. tested as. ‘possible fractionating 
agents. » Ithas,‘been found :that. many different. classes ‘Of: organic com- 


pounds ogn be. used as: fractionating . agents, some being’ ‘commercially 
available and cheap. Work on fractionating | starch is: being translated 
to a pilot-plant scale. A method’ for determining the’ presence ‘and 
number of branching "isomaltose” ur.its in starch has been developed and 
is being applied to characterize the amylopectin component and fractions 
of starch. Retrogradation of starch, that is, its spontaneous precipita- 
tion from starch-water sols or pastes, is being thoroughly investigated 
from the standpoint of rate and composition of retrograded product. 

This information is useful in extending the applications of corn starch 
a. textile and sizing industry. 


RESEARCH PROJECT RRL-5-(7)-SD-3. - Starch: » Chemical Conversion. 


The vroperties of such starch derivatives as whole starch acetate and 


methyl starch are unsuitable for industrial use. These products are too 


brittle for use as plastics or fibers. The amylose component of starch, 
however, has been found to have excellent film-, fiber-, and plastic- 
forming properties. Various derivatives of amylose, such as amylose 
acetates, propionates, and butyrates, as well as methyl and ethyl amy- 
lose, have been prepared and their film and fiber properties are being 
compared with the analogous whole starch and amylopectin derivatives. 
Optimam conditions for converting starch by high-temperature distilla- 
tion to levoglusosan have been determined. The cost of producing levo- 
plucosan on an industrial scale is being ascertained. 


RESEARCH PROJECT FRL- 5 (7 )- -sp- si 3). 
Condensation, and Dalpmerteation.” es kes : nt 


Because of its ‘cheapness and availability, dextrose is a potential 
raw material for -large-volume industrial , ‘uses. “Major ‘emphasis: at 
the Northern Regional Research Laboratory” ‘has’ peen placed. on the. 
hydrogenolysis of dextrose. and its. derivatives’ and on the nitric . 
acid oxidation of dextrose to ‘saccharic’ “acid. Previous ‘work, which 
showed that a. complex mixture ‘of: alcohol, glycols, glycerol, and 


tetrahydroxy compounds | are formed on hydrogenation has been. confirm: 


ed. The conditions or catalyst which will preferably form a. major 
product Have not yet. ‘been discovered, The method for producing ~ 
saccharic acid has: been improved. and the raw-material costs. determ- 


ined. The process is being translated to. a pilot-plant scale. 
Uses for saccharic acid or its derivatives are under investigation. 


RESEARCH PROJECT RRL-5-(7)-SD-5.° ~ Dextrose: ' Rearrangement’ and 
Degradation. ms Ney Say a ale : 


This phase of dextrose chemistry was temporarily ‘dropped ‘two: years 
ago in order to investigate cereals more available than corn as 
possible sources for starch and glucose., Two new processes, the 
Alkali Process and the Batter Process,’ for producing wheat starch — 
from wheat flour were developed. The principles of the Batter 


| Process have been adapted.to an industrial scale by a number of 


companies. One of these operates the process in a converted beet’ 
sugar refinery and is producing about 10 million pounds of glucose — 
sirup annually. The byproduct wheat gluten is converted to sodium 
glutamate, the entire oroduction of which is being used by. the 
sai ap forces as a meat flavoring amen in. ‘soups. As 


